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PUBLISHER 


TO THE 


Reader. 


PO keep the Reader ſrom being at 
| all ſurpriz'd at the Date of the 
- Title-Page, I muſt inform hinr, 
that a good part of the enſuing Traf#s 
were Printed o 6-1 and in my cuſtody, 
the laſt year 5, and the reſt had come 
ont with them divers moneths ago , if 
the Noble Author had not been hinder'd 
from committing them to the Preſs by 
the deſire and hope of being able in 4 
ſhort time to ſend them abroad more 
rumeronus , and by his being hinder'd 
to do ſo partly by Remove, partly by the 
want of ſome Papers that were odly 
loft or ſpoil'd , and partly by the ſicks 
neſs of himfelf; - divers of his near © 
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Re'ds 


To the Reader. 


Relations. And ſome of theſe Impe- 
daments do yet ſuppreſs what the Ar- 
thor intended ſhould have made a part 
of the Book, which now he ſuffers to 
be publiſh'd without them, though di- 
vers of his Papers about ſome other 
particular Qualities have beer writter 
fo long ago ,, as to have lair for many 
years negleFed among other of his old 
Writings : Which that he may have 
both leaſure and health to review, and 
fit for publication, is the ardent wiſh of 
the ſrncere Lovers of Real Knowledge, 
who have reaſon to look on it as no 
mean proof of his conſtant kindneſs to 
Experimental Philoſophy, that in theſe 
Trafs he perſeveres in his courſe of 
freely and candidly communicating his 
Experiments and Obſervations to the 
publick, notwithſtanding the liberty 
that hath been too boldly taken to men- 
tion them as. their own by ſome later 
Fi riters.s as 'particularly by the Compi- 
ler of the - Treatiſe, entitul'd Polygra- 
phice, who 71 two Chapters hath allow'd 
tiifelf to preſent his Reader with a- 
Love Fifty > orig taken out of 
| our 


 Tothe Reader, 


our Authors Book: of Colours, withorut 
owning. any one of \ thene.to: Him, or ſo 
mmch'as naming hint or. his:BOOKk 7n ei- 
thei of \thoſe Chapters, nor,” that I re- 
member, in any of the others. Nar did 
I think this praGice juſtified by the cont- 
felſuon made in the Preface, importing, 
that the Compiler had taken the parti- 
culars he deliver'd from the Writings 
of others. For, this general and per- 
funFory achnowledgment neither dath 
right to particular Authors, nor, by aa» 
ming them, enables the Reader ta know, 
whether the things deliver'd come front 
perſons. fit to be credited or.not + tad 
therefore, (ince tis but too [zhely, that 
ſach.Concealment of . the Names, if not 
Ofurpation of 'the Labours of the Be 
nefaffors to Rhiloſophy, will prove mmch 
more forbidding to many others to int 
part their Experiments , \than - as yer 
they have to our generous Arthor 5, it 
ſeems to be the Intereſt of the Com- 
zonwealth of Learning openly to diſ- 
conntenance ſo diſconraging a pratice, 
and to ſhw , that they do not think it 
fit that Poſſeſſors Ki uſeful pieces of 
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To the Reader. | 
knowledge ſhould be ſtrongly tempted 
to envy them to the Publick, to the end 
onely that a few Compilers ſhould not 
be put upon ſo reaſonable and eaſje a 
work , as by a few words or names to 
fhew themſelves juſt, if not grateful. 

But not to heep the Reader any lon- 
ger from the peruſal of theſe Tra@s 
themſelves, I ſhall conclude with inti- 
rating onely , that what our Author 
faith in one of them concerning the In- 
ſufficiency of the Chymical Hypothe- 
ſis for explaining the Effe&s of Nature, 
is not at all intended by him to dero- 
gate from the ſober Profeſſors of Chy- 
miſtry, or to diſcourage them ſrom nuſe- 
Ful Chymical Operations ; foraſmmch as 
1 had the ſatis fation, ſome years ſince, 
to fee in the Authors hands a Diſcourſe 
| ha abart the Uſefulneſs of Chymi- 

y for the Advancement of Natural 
Philoſophy ; with which alſo "tis bo- 
ped he will ere long gratifie the Pi b- 
Lick. | 
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ADVERTISEMENTS 


"Relating to the following 


TREATISE 


O obviate ſome miſapprehenſjons 

l that may ariſe concerning the 
enſuing Notes about Particular 
Qualities, it may not be improper to adde 
ſomething in this place to what has been 
ſaid in another + Paper + See TraRts about 
in reference to thoſe Coſmical Qualities, 


ote nad conle nt- 8&:c.to which is prefixt 
Notes, and couleque an Introdu#ion to the 


ly to premiſe to the Hiſtory of Particular 
particular Experiments Qualities; Priced at 


ſome few general Ad- Oxford 1&1. 
vertiſements about them. 

And I. we may conſider, that there 
may be three diffcring ways of treating 
Hiſtorically of Particular Qualities. For 
either one may in a ful! and methodical! 
Hiſtory proſecute the Phenomena 3 or one 
may make a Colle&ion of various Expe- 
riments and Obſervations whence may Le 
gathercd divers Phzn:mena to illfira'e 
ſeveral, butFnot all of the Heads or Parts 
of ſuch an awple or methodical Hiſtory 3 
or ( in the third place ) one may ina more 
A4 con- 


(6) 
confmnd way content ones ſelf to deliver 
(ach - Experiments and Obſervations of 
the Pr.duGtion, or the Deſirucion or 
Change of-:this or that Quality, as, being 
duly_reafon'd gn, may ſuffice to ſhew 
whertin-the nature of that Quality doth 
conkiſt , eſpecial'y in" oppoſition to twole 
Erronequs co.:ceits that:hive been _enter- 
tained about it, © Of th Firſt of thele 
three w:ys of treating of a Quality I 
pretend 'not to have given any compleat 
example 3 but you will find, that I have 
bzgun ſuch Hiftories in my: Specimens a- 
bout Fluidity and Firmneſs, and in the 
Experim-nts, Obſervations, &c. that I 
.nave put together about Cold. The Second 
ſort of Hiſtorical Writings I have given an 
-Inſtance:of in my Experiments about Co- 
lours but in theſe enlying Notes, the 
occation I had to mak2 them having ob- 
Jiged me chicfly to have an eye to the dif- 
proval of: the'errours of the Peripateticks 
and the Chymiſts about them, I hope 1 
ſhall not be thought to have allen very 
ſhort in my Att-mpt, if 1 have ( here 
and there ) perform'd what may be re- 
quired in the Third way of writing Hilſto- 
Tically of a Quality ; my preſent Detign 
being chiefly to give an Intell:-gent and 
Hiſtorical Account of th2 Poſſible Me- 
chanical Origination, not of the varioxs 
—_ i + Phe- 


a. Benefactor to the Hittory of 'Qua 
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Phepomena of the' particular Qualities 


Avccinaly mentioned im' theſe Notes 


though, my ſecondary end being to beopee 

ities 
by. providing Materials for my (clt or her” 
tier. Architeds , I have nor. ſctupled to 
adde to thoſe, that tend more dircaly to 


diſcover. the, Naturg or' Eſſence of "the 


Quality treated of; and to derive it. from 


 Mechanicsl Principles, ſome others (which 


'happen'd to come in my way) that 'ac- 
quairit us but with fome of the 1z(s luci> 
fterous Phzxnomena. * Say 
I. Thit you may not miſta';e what is 
driven at in many of the Experiments and 
Reaſonings deliver'd or propos'd in the 
'enſuing Notes about Pareicular Nualitier, 
I muſt defire you totake notice with' me, 
what it"is that I pretend to offer you ſome 
proofs of. For, if I took'upon me to de- 
monſirate , that the Qualities of bodies 
cannos -procced from (what the Schools 
call) Subfantial Forms, or from any other 
Cauſes but Mechanical , it mightbe rea- 
ſonably enough expected, that my Argu- 
.ment ſhould directly exclude them all. 
But ſince, in my Explications of Qualities, 
I pretend only, that they may be explica- 
ted by Mechanical Prizciples , without en- 
quiring, whether they are cxphcable by 
any other thit which I nccd to prove, is, 
not 


(8) 
not that Mechanica\ Principles are the 
nceſſary and onely th ngs whereby Quali- 
t cs may be expiaind, but tha: probably 
they will be found ſufficient for their ex- 
plication. - And fince theſe arc confeſſedly 
more manifeſt and more intelligible than 
ſubſtantial Form: and other Scholaſtic En- 
titics (5f I may fo ca!l them) 'tis obvi- 
ous, what th2 conf: quence will be of our 
not b:ing obl.gd to have recourſe to 
things, whoſe exiſtence is very diſputable, 
and theirnature ve y obſcure. 

There are C veral ways that may be em- 
ploy<d, tom? on one occafion. and fome on 
another, cither more duc y to reduce 
®-alities (as well as divers other things 
in nafure) to Mechanical Principles ; or, 
by ſhewing the inſufficiency of the Peripa- 
tetic aud Crymica! Theories of Qualitics, 
to recommend the Corpuſculariaa Do- 
Erineof them. | 

For further Illuſtration of this Point, I 
ſha!l aide on this occaſion, that th:re arc 
three diitin& forts of Experiments ( be- 
| fides other proofs ) that may be reaſon- 
ably employ*d, (though thcy be not c- 
qua'ly effi-acious ) when we treat of the 
Origine of Qualities. For ſome Inſtances 
may b* brought to ſhew, that the pro- 
pos'd Quality may be Mechanically intro- 
duc'd intoa portion of matter , where it 

was 


(9) 
was not before. Other Inſtances there 
may be to ſhew, that by the ſame means 
the Quality may be notably vari:d as to 
degrees, or other not cſſential Attributes. 
And by ſome Inftances alfo it may appear, 
that the Quality is Mechanically expel/d 
from, or aboli/}*d in, a portion of matter 
that was endow*d with it before. Some- 
times alſo by the ſame Operation the for- 
mer quality is deſtroyed, and a new one 
is produc'd. And cach of theſe kinds of 
Inſtances may be uſefully employ*d in our 
Notes about Particular Qualities. For, as 
to the firſt of them, there will be ſcarce 
any difhculty. Andas to the ſecoxd, fince 
the permanent Degrees as well as other 
Attnbutes of Qualitics are ſaid to flow 
from (and do indeed depend upon) the 
ſame Principles that the Quality it ſelf 
does 3 if, eſpecially in bodies inanimate, a 
change barcly Mechanical does notably 
and permanently alter the degree or other 
conſiderable attribute; it will afford, 
though not a clear proof, yet a probable 
preſumption, that the Principles whereon 
the Quality it (elf depends are Mecha- 
nical. And Izſily, if, by a bare Me- 
chanical change of the internal Diſpofiti- 
on and ſfiruqure of a body, a permanent 
Quality , confeſs?d to flow from its ſub- 
ftantial Form or inward Principle, be ab- 
| oliſh'd, 
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( 10.) 
oliſh*d, and perhaps alſo immediately ſug- 
ceeded by a new Qt Mcchanically 
produciblc 3 16, I fay>.this .come to. paſs in 
a body Inanimate, eſpecially.it it be alſo, 
as to tenſe imilar, ſuch a Phexomenon will 
not a little favour that Hypotheſis which 
teach-s, that theſe Qualities:depend upon 
certain contextures agd other Mechanical 
Aﬀections of the-(mall,parts of ,the bo- 
dics,,.that are. indowed ,ivith themy, and 
conſequently may be aboliſh'd when that 
necefl.iy M.ditication is d:ltroyed. This 
is thas brictly preryis'd to ſhew the pertj- 
nency of alledging differing kinds of Ex- 
periments and Phenomena in favourof the 

Ccrpuſcular Hypotheſis about Qualitieg, ' 
” What ;has been chas. laid down, may, I 
hope, facilitate, and: ſhorten moſt of the 
xemaining work of this Preamble, which 
is to ſh-w, though but very briefly, that 
thz:re may be ſeveral ways, not imperci- 
nently employable to recommend theCor- 
puſcu/arian Doctrine of Qualities. 
For firſt , it may ſ:metimes be ſhewn, 
that a .Subſiz 11ial Form cannot be pre- 
tended. to be the neceffiry Principle of 
this or that Qua'ityz as w.ll (for inſtance) 
hereafter b: made manifelt in the Aſperity 
and Smontbreſs of bodies, and in the Mag- 
netical Vertue xcliding in a piece of Iron 
that has been impregnated by a Load- 
| ſtone. 
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tone. -?Tis true, that the force of: ſuch 
Inancesis indire&t; and'that they do not 
exprefly prove the Hyporireſis 1n whoſe fa- 
vyour- they axe' alledged; but ''yer they 
may' do it'good [ervice by difproving the 
Grounds and-Concluſions of the 'Adver- 
faries, and (0. (by removing Prejudices ) 
making way for the better entertainment 
of the truth. 

Secondly, we may ſometimes obtain the 
ſame or the like Quality by Artiticial and 
ſometimes even temporary Compolitions, 
which, bcing but factitious bodies, arc by 
Learned Adverſaries confelsd not to have 
Subſtayutial Forms, and can indezd rea- 
fonab'y be preſum'd to have but reſulting 
Temperaments: As wiil be hereafter ex- 
emplifi'd in the production of Green by 
compounding Blew and Yellow , and in 
the Eledrical Faculty of Glaſs, and in the 
temporary whitenets produc'd by beating 
clear Oyl and fair Water into an Oint- 
ment, -and by beating water into a troth, 
and, more permanently, in making Coral 
white *by flawing - it with heatz: and in 
divers 'other-Particulars, that will more 
properly be elſewhere fwention'd.. | 

' Thirdly then, in ſomecales che Quality- 
propos'd may beeither zairoduced,or vary'd, 
or ditroy*d in an inanimate body, when 
no change appears to be 'made in the bo-' 

dy, 
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dy, except what is Mechanical, and what 
might be produc'd in it, ſuppoting ſuch a 
parccl of matter were artificially fram'd 
and conſtituted as the body is, though 
without any S»bſtantial Form, or other 
ſuch like internal Principle. So when a 
piece of Glaſs, or of clarify'd Roſin , is, 
by being beaten to powder , deprived of 
its Tranſparency, and made white, there 
appears no change to be made in the pul- 
veriz'd body, but a comminution of it in- 
to a multitude of Corpuſcles , that by 
their number and the various ſcituations 
of their ſurfaces are fitted copiouſly to re- 
fle& the ſincere Light ſeveral ways, or 
give {ome peculiar Modifcation to its 
Rayesz and hinder that free paſſage of 
the beams of Light, that is requiſite to 
Tranſparency. 

Foxrthly, as in the caſcs belonging to 
the foregoing number there appears not 
to intervene in the Patient or Subject of 
the change, any thing but a Mechanical 
alteration of the Mechanical Structure or 
Conſtitution 3 fo in ſome other caſes it ap- 
pears not, that the Agent, whether natu- 
ral or faQitious, operates on the Patient 
otherwiſe than Mechanically, employing 
onely ſuch a way of acing as may pro- 
cced from the Mechaniſme of the matcer, 


which it (elf conſiſts of, and that of the 
body 


(13) | 
body it a&s upon. As when Goldſmiths 
burn:ſh a Plate or Veſſel of Silyer, that ha- 
ving been lately boil'd look t white before, 
though they deprive it of the greateſt 
part of its colour, and give it a new power 
of refl:ting the beams of L-ght and vi- 
fible Objects, in the minner proper to 
ſpecular bodies; yet all this is done by 
the intervention of a burn:ſhing Tool, 
which often is but a piece of Steel os Iron 
conveniently ſhap'd ; and all that this 
Burniſher does, is but to depre ſs: h+1:t- 
tle prominencies of the Silve:, and reduce 


them, and the little cavites of it, to one 


phylically level or pl.in Superticies. And 
fo when a Hammer firiking often on a 
Nail, mekes the head of it grow hot, the 
Hammer is but a purely Mech.nical A- 
gent, and works by local motion. And 
when by ſtriking a lump of Glaſs, it breaks 
it into a multitude of ſmall parts that 
compoſe a white powd:r, it ats as Me- 
chanically in the produQtion of that 
Whitenels as it does in driving in a Na:l 
to the head. And ſo likewiſe, when the 
powder'd Glaſs or Colophony lately men- 
tion*d is, by the fire, from a white and 
opacous body, reduc?d into a colourleſs 
(or a reddiſh) and tranſfarent one, it 
appears not, that the fire, though a na- 
tural Agent, need york otherwiſe than 

| Mecha- 
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Mechapically, by colliquating: the, inco- 
herent- grains of powder into one,ma(s; 
wherein, the ranks of -pores not being 
broken and interrupted as betore, the'in- 
cident beams of Light are alloy'd every 
way, a free paſſage through them, .. | 
_ Fifibly,, the hke Phenomena to,thoſe 
of, a Quality to be explicated, gr at leaſt 
as difficult.in the fame kind, may be pro- 
duc'd in bodies and cafes, whercin *tis 
plain we reed not recurre to Subſtantial 
Forms. | Thas a varying Colour, lic that 
which is admired.in a Pigeons, Neck, may 
be produc'd in changeab'e Taffety., by a 
particular way of. ranging and conne- 
ing Silk of ſeveral Colours ito one picce 
of Stuff, Thus we have known Opals ca- 
ſually imitated and almoſt excell'd by 
Glaſs, which luckily . degencrated in the 
Furnace, And ſomewhat the lile change- 
able and very delightful Colour I remem- 
ber 'to have introduced into common 
Glaſs with Silver or with Gold and Mer- 
cury. ©o likewiſe meerly by blowing fine 
Cyltal-Glaſs at the flacce of a Lamp to 
a very extraordinary thinneſs, we have 

made it to exhibit, and that vividly, all 

the Cdlours ( as they ſpeak ) of the Rain- 
bow; and this power of pleaſing by dis. 
verſitying the Light , the Glaſs, if well 
preſeryed, may keep for a long time. oy 
225 (re, Haar 
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(x5) 
alſo by batcly beating Gold into ſuch 
thin leaves as Artificers and Apothecaries 
are ont to employ , it will be broughe 
to exhibite a green Colour, when you 
hold it againſt the Light, whethet of che 
day, orof a good Candle 3 and this kind 
of Greenneſs as 'tis permanent in the fo- 
liated Gold , fo I have found by trial, 
that if the Sun-beams, ſomewhat united 
by a Burning-glaſs, be trajz&ted through 
the expanded Leaf, and eaſt upon a piccc 
of white paper, they will appear there as 
if they had been tinged in their paſſage. 

Nay, and ſometimes a flight and almoſt 
momentany Mechanical change will ſeerh 
tO over rule Nature, and intioduce into 
a body the quite oppoſite Quality co that 
ſhe had given it: As when a piece of 
black Horn is, onely by being thinly fera- 

ped with the edge of a knite or a piece 

of glaſs, reduced to permanently white 

Shavings. And to theſe Inftances of 
Colours, ſome Emphatical and ſome Per- 
manent, might be added divers belong- 
ing to other Qualities, bat that I ought 
not to anticipate what you will elſewhere 
meet with, 

There is yet another way of arguing 
in favour of the Corpyſcalarian Dodrine 
of Qualities, which, though it do not 
aftord dire& proots of its being the beſt 

B Hypo- 
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' Hypotbefis, yet it may miuch firengthen 


the Arguments drawn from other To- 
picks , and thereby ſerve to recommend 
the Doctrine it ſelf. For, the uſe of an 
Hypothefis being to render an intelligible 
account of the Caufes of the Effec&s or 
Phenomena propos'd , without croſſing 
the Laws of Nature or other Phzxnomena, 
the more numerous and the more vari- 
ous the Particulars are, whereof ſome arc 
explicable by the aſſhgn'd Hypotheſis , and 
fome are agreeable to it , or at leaſt are 
not diffonant from it, the more valuable 
is the Hypotheſis, and the more likely to 
be true» For *tis much more difficult, to 
finde an Hypothefis that is not true which 
will (uit with 922ay Phenomena, eſpeci- 
ally if they be of various kinds, than but 
with few. And for this Reaſon I have 
ſet down among the Inſtances belonging 
to particular Qualities ſome fuch Experi- 
ments and Oblcryations, as we are now 
ſpeaking of, ſince, although they te not 
direc prcots of the preterrabienels of orr 
DoErine, yet they may ſerve for Confir- 
mation of it; though this be not the only 
or perhaps the chief Reaſon of their be- 
ing mention'd. For whatever they may be 
as Arguments, ſince they are matters of 
fat, I thought it not amiſs to take this 
occation of preſerving them from being 
loſt 3 
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(17) 
loſt; fince , whether or no they contri* 
bute much to the eſtabliſhment of the Me* 
chanical Do@rine about Qualities, th:y 
will at leaſt contribute to the Natural Hi» 
ſtory of them, 

ITE. I ſhall not trouble the Reader with 
a Recital of thoſe unlucky Accidents, 
that have hinder'd the Subjecs of the 
following Book from being more nume- 
rus, and I hope he will the more cafily 
excuſe their paucity, if he be advertiſed, 
that although the particular Qualities, a- 
bout which ſome Experiments and Notes, 
by way of Specimens, are here preſented, 
be not near half ſo many as were intend. 
ed to be treated of; yet I was careful to 
chufe them ſuch as might comprehend in 
a ſmall number a great variety ; there be- 
ing ſcarce one fort of Qualities, of which 
there is not an Inſtance given in this ſmall 
Bok , tince therein Experiments and 
thoughts are deliver'd about Heat and 
Cold, which are the chief of the four 
FIRST QUALITIES; about Tafts 
and Odours, which are of thoſe, that, be- 
ing the immediate objects of Senſe , are 
wont to be calld SENSIBLE QU 4- 
LITIES; abt Volatility and: Fixity, 
Corroliveneſs and Corroſtbility, which,as 
they are found in bodies purely natural, 
are referrabie tothoſe Qualities,that many 

| B 2 Phyfts 
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ns (18) | 
Phylical Writers call SECOND 97 4+ 
LITIES, and which yet, as they may be 
produced and deſtroyed by the Chymiſts 
Art, may be fii'ed Chymical Qualities, and 
the Spagyrical ways of introducing qr ex- 
pelling them may be referr'd to Chymical 
Operstions, of which there is given a more 
ample Specimen in the Mechanical account 
of Chymical Precipitations. And laſtly, 
ſome Notes are added about Magnetiſmand 
l:&ricity, which arc known to belong to 
the Tiibe of Occult Qualities. - | 
IV. It a want of apt Coherence and 
exa&q& Mcthod be diſcover'd in the follos- 
ing Eſſays, *tis hop'd, that defe& will 
be eafily excus'd by thoſe that remember 
and conſider, that theſc Papers were ori- 
ginally little better than a kind of Rapſo- 
dy of Experiments, Thwghts, and Ob- 
{crvations, occalional:y thrown together 
by way of Annotations upon ſome Paſſa- 
ges of a Diſcourſe, ( about the differing 
Yarts and Redintegration of Nitre) « here- 
in ſome things were poizted at relating to' 
the particulax Qualities that are here 
more largely treated of, And though the 
Particulars that concern ſome of theſe 
Qualities, weze afterwards ( to. fupply the 
place of thoſe borxow'd by other Papers 
whit theſe Ly by me ) increas'd in num- 
bexz yet it was not to be expecicd, mot 
E | theix 
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their Acceſſion ſhould as well corre& the 
Form as augment the Matter of our. An- 
notations. And as for the two Trad, 
that are inſerted among theſe Effays about 
Qualities 3 I mean zhe Diſcourſe of the Im- 
perfefiion of the Chymical Doftrine of them, 
and the Reflieions on the Hypothefis of 
Acidum and Alcali , the occation of their 
being made parts of this Book is fo far 
expre(s'd in the Trads themſelves , that 
I need not here trouble the Reader with 
a particular Account of it. 

V. I do not undertake, that all the fol- 
lowing Accounts of Particular Qualities 
would prove to be the very true ones, nor 
every Explication the beſt that can be de- 
vis*d. For befides that the difficulty of 
the Subject, and Incompleatneſs of the 
Hiſtory we yet have of Qualities, may 
well deterre a man, leſs diffident of his 
ann abilities than I juſtly am, from affu- 
ming ſo much co himſelf, it is not abſo- 
lutely neceſſary to my preſent Detign. 
For, Mechanical Explications of natural 
Phenomena do give ſo much more ſatis- 
faion to ingenious minds, than thoſe 
that muſt employ Subftantial Forms, Sym- 
patby, Antipathy, &c. that the more judi- 
cious of the vulgar Philoſophers them+ 
ſ-lves prefer them before all others, when 
they can be had (as is elſewhere ſhewn 
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at large, ) but then they look upon them 
either as confined to Mechanical Engines, 


or at leaft but as reaching to very few of 


Nature's' Phexomens, and, for that rzaſon, 
unfit to be r<ceived as Phylical Principles. 
To remove therefore this grand Prejudice 
and Obje&ion,which ſeems to be the chief 


_ thing that has kept off Rational Inquirers 


from cloſing with the Mechanical Philo- 
ſophy, it may be very conducive , it not 
ſufficient, to propoſe tluch- Mechanical ac- 
counts of Particular Qualities chemſelvcs, 
as are intelligible and poſſible, and axe a- 
grecable to the Phenomena whereto they 
are applied. And to this it 1s no more 
neceflary that the account propos'd fhould 
be the trueſt and beſt that can poſtibly be 
given , than it is to the proving that a 
Clock is not aged by a vital Principle, (as 
thoſe Chineſes thought, who took the hilt, 
that was brought them out of Ewrope, for. 
an Animal, ) but as as an Engine, to do 
more than aſſign a Mechanical Structure 
made up of Whzels, a Spring, a Hammer, 
and other Mechanical picces, that will re- 
gulirly ſhew and firice tie hour, whether 
this Contrivance be or be not the very 
{ame with that of the Particular Clock 
f-xopos'd 3 which may indeed be made to 
move either with Springs or Weights, and 
m2y contift of a greater or leſſer number of 
Wheels, 


OY Fenn - « ”- OA... Ou, 
PEI a Ir A 0 02 IONS 


(21) 


Wheels, and thoſe differingly ſcituated 

and connecicd; but for all this varicty 

*ewill {1]] be but an Engine. I intend 

not therefore by propofting the Theories 

and Conjectuies ventur'd at in the fol- 
lowing Papers, to debar my ſeit of the Li- 

berty either of altering them, or of ſubtti- 

cuting others in their places, in caſe a fur- 

ther progre(s in the Hiſtory of Qualities 
ſhall (uggelt better Hypotheſes or Explica- 
tions. And 'twas but agreeab'e to this In- 
tention of mine, that I ſhould , as I have 
done, on divers occaſions in the following 
Notes, imploy the word Or, and exprels 
my ſelf ſomewhat doubtingly , rention- 
ing more than ore Cauſe of a Phenomenoz, 
or Reaſon of an opinion, without dogma- 
tically declaring for citherz lince my pur- 
poſe in theſe Notes was rather to ſhew, it 
was not neceſſary to betake our ſelves to 
the Scholaſftick or Chymical Doctrine a- 
bout Qualitics, tian to act the Umpire te- 
tween the differing Hypotheſes of the Cor- 
puſcularianss and, provided I kept my ſelf 
within the bounds of Mechanical Philofo- 
phy, my detign allowed me a great lati- 
tude in making explications of the Phene- 
mena, I had occation to take notice of, 
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HE ſeveral T radts of this B»ok 
are to be bound in the order 
following, vis. | 

After the Preface of the Publiſher 
to the Reader, and the Advertiſements 
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miſts Dodrine of Qualities. 

5. Reflexions upon the Hypotheſis 
of Alcali and Acidum. 

6. Advertiſements relating to Chy- 
mical Qualities, to be bound next af- 
ter the Title Page to Yolatility. 

7. Of volatility. 

8, Of Fixteeſs. 

9. Of Corroſtveneſs &- Corroſibility, 

10. Of Chymical Preciptation. 

11. Of Magnetiſm. 

12. Of Eled@ricity. 

C1 ERR A» 


_—_— 


. 
OO OEIEIE TOES > > FPS er IIEIr In > ce q 


_— 


ERRATA. 


N the Tract of Heat and Cold, p. 28. at the end 
of the page dele Finis, ard go on to Exp, 1X. 
P- 40s |. 21. r. degree of rapidneſs. p. 102. |, 15. 
ut 4 comma after the word before. 
In the Tra& of Corrofrueneſs and Corroſibility read 
in the current Title on the top of p. 2. and 3. ſeg. 
Corroſiveneſs and Corroſibility, nor or, 


OF THE 


MECHANICAL | 
ORIGINE 


O F 


HEAT and COLD: 


By the Honourable 


ROBERT BOYLE Eſq; 
Fellow of the R. Society. 


LONDON, 


; Printed by BE. Fleſher, for K. Davis 
; Bookſeller in Oxford. 1675. 


; 
\ ry 
p 

r 
"6 

: 

. 

A 
5 
bY 
e505 
"0 


(1) 

Experiments and Notes 
ABOUT THE | 

Mecyantcar OrIcine 


OR 


PRODUCTION 


OF 


HE AT and COLD. 


SECT. L 


About the Mechanical ProduGion of 
Cold. 


* EAT & COLD being generally 
H lookt upon as the moſt ative 
among Qualities,from which 

many other Qualities are deducible; 
and by which many of Nature's 


Phznomena , eſpecially among the 
A 2 Peri- 
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Peripateticks, are attempted to be 
explicated I (ſuppoſe it will be very 
proper to begin with Inftances of 
them to ſhew, that Qualities may be 
Mechanically produced or deſtroy- 
ed. A not uſeleſs Paraphraſe of 
which expreſſion may be this, That 
a portion of matter may come to be 
endowed with a Quality , which it 
had not before, or to be deprived of 
one that it had, or (ſometimes) to ac- 
quire or loſe a degree of that Qua- 
lity 3 though on the part of the Mat- 
ter (or, as ſome would ſpeak, of the 
Patient) there do not appear to in- 
tervene any more than a change of 
Texture, or ſome other Mechanical 
Alteration 5 and #hoygh the Agents 
{ on their part ) do not appear toad 
upon it otherwiſe, than after a Me- 
chanical manner, that 1s, by their big- 
neſs, ſhape, motion, and thoſe other 
Attributes by vertue whereof Me- 
chanical Powers and Engines per. 
form their operations 3 and this 
without having recourſe to the Peri. 
patetic Subſtantial Forms and Ele. 
ments, 
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ments, or to the Hypoltatical Princi- 
ples of the Chymiſts. 

And having here ( as In a proper 
place) to avoid ambiguity, premi- 
ſed once for all, this , ' 
*Summary Declarati- wo — 
on of the ſenſe, agree- 
ably whereunto I would have theſe 
Terms underſtood in the following 
Notes about the Origtne of Particu- 
lar Qualities; I proceed now to ſet 
down ſome few examples of the Me- 
chanical Production of Cold & Heat, 
beginning with thoſe that relate tothe 
former, becauſe by reaſon of their 
Paucity they will be quickly diſ- 
patcht. And TI hope I ſhall not need 
to make an Apology for mentioning 
no greater number; ſince I ſcarce 
remember to have met with any In- 
ſtances of this kind in any of the 
Claſſick Writers of Natural Philo- 
ſophy. | 
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EXPER. I. 


Y firſt Experiment is afforded 
M me by the Diſſolution of Sal 
Armoniac, which I have ſomewhat 
wonder'd, that Chymiſts having of- 
ten occaſion to purifie that Salt by 
the help of Water, ſhould not have, 
Jong fiace, and publickly, taken no- 
tice of, For if you put into three 
or tour times its weight of Water a 
pound or but half a pound (or even 
lels) of powder'd Sal Armoniack, 
and ſtir it about to haſten the diſſo- 
lution, there will be produc'd in the 
mixture a very intenſe degree of 
Coldneſs, ſuch as will not be onely 
very ſenſible to his hand that holds 
the Glaſs whilſt the Diſſolution 1s 
making, but will very manifeſtly 
diſcover it ſelf by its Operation up- 
on a Thermoſcope. Nay, I have 
more than once by wetting the out- 
{ide of the Glaſs, where the diſlo- 
lution was making, and nimbly ſtir- 
ring 
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ring the Mixture, turn'd that exter- 
nally adhering water into real Ice 
( that was (crap'd off with a knife ) 
10 leſs than a minute of an hour. 
And this thus generated Cold con- 
tioued conſiderably intenſe, whilſt 
the action of diſlolution laſted ; but 
afterwards by degrees abated , and 
within a very few hours ceas'd. The 
particular Phznomena I have noted 
1n the Experiment, and the practical 
uſes that may be made of it I referve 
foranother place*, the ,,; 
knowledge of them be- N———_ _ 
ing not neceſſary in ths Exper 
this, where what [ have wards printed 
already related, may Numb.1s. of the 
ſuffice for my preſent 7* 79%: 
Argument. | 

And to ſhew, that not onely a far 
more intenſe degree of Cold may e- 
merge in this Mixture, than was to 
be found in either of the Ingredients 
before they were mingled, but a 
conſiderable Coldneſs may be begur: 
to be producd between Bodies that 
were neither of them aCtually Cold 

A 4 before 
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before they were put together, I 
will ſubjoin a Tranſcript of what I 
find to this purpoſe among my Ad- 
verſaria. 


EXPER, II. 


| [TRemember that once I had a mind 
4 to try, Whether the Coldneſs 
by. produced upon the Solution of bea- 


&H 
4 


1 ten Sal Armoniac in water, might F 
bi not be more probably referrd to | 
L ſome change of Texture or Motion 
il reſulting from the aftion of the Li- 
Til quor upon the Salt, than to any In- 


frigidation of the water made by the 
{uddain diſperſion of ſo many Saline ©. 
grains of powder, which by reaſon 

'Þ of their Solidity may be ſuſpected 

|. to be actuaily more cold than the 

i Water they are put into 5 I therefore 

it provided a Glaſs full of that Liquor, 
and having broughtit toſuch a Tem- 

il _ Per, that its warmth made the Spirit 

['t of Wine in the ſeald Weather-glaſs 

| ma- 
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manifeſtly, though not nimbly , a- 
ſcend3 I took out the Thermoſcope, 
and laid it in powder'd Sal Armonie 
ac, warm'd beforehand; ſo that the 
tinted Liquor was made to aſcend 
much nimblier by the Salt than juſt 
before by the Water; and having 
preſently remov'd the Inſtrument in- 
to that Liquor again, and poured the 
ſomewhat warm Sal Armoniac into 
the ſame, I found, as I imagin'd, that 
within a ſpace of time which [ 
oueſs'd to be about half a minute or 
leſs, the Spirit of Wine began ha- 
ſtily to ſubſide, and within a few mi- 
nutes fell above a whole diviſion 
and a quarter below the mark at 
which it ſtood in the water, before 
that Liquor or the Salt were warm'd. 
Nor did the Spirit in a great while 
reaſcend to the height which it had 
when the water was cold. 

The ſame Experiment , being at 
another time reiterated , was tried 
with the like ſucceſsz which ſecond 
may therefore ſerve for a Confirma- 
tion of the firſt. | | 
EXPER. 
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_ EXPER. II. 


F YAviog a mind likewiſe to ſhew 

ſome Ingenious men, how much 
the production of Heat and Cold de- 
pends upon Texture and other Me- 
chanical AteGtions, 1 thought fit to 
make again a Sal Armoniac by a 
way I formerly publiſh'd, that I 
might be ſure to know what Ingredi- 
ents I employ'd, and ſhew their ef- 
fects as well before conjunction as af- 
ter it. Itook then Spirit of Saltz and 
Spirit of fermented or rather putrifi- 
ed Urinez and having put a ſeal'd 
Weather-glaſs into an open Veflel, 
where one of them was pourd in, 
put the other by degrees to it, and 
obſerv'd, that,as upon their mingling 
they made a great noiſe with many 
bubbles, ſo in this conflict they loſt 
their former coldneſs, and impell'd 
up the Spirit of Wine in the ſeal'd 
Thermoſcope: Then ſlowly evapora- 
ting the ſuperfluous moiſture, I ob- 
tained 


ED RSFIE A nes ln i SY” e. 
net > ft Ne CERES 


Oh fe RANT: ©! eas LIES be BM 
WE ON TE 


Oats Tory 
VA Ly men: % 


of Þeat and Cold, 9 


tained a fine ſort of Sal Armoniac 
for the moſt part figur'd not unlike 
the other, when being diflolv'd and 
filtrated, it 18 warily coagulated. T his 
new Salt being gently dry'd I put in- 
to a wide Glaſs of water, wherein I 
had before plac'd a feal'd Weather- 
glaſs, that the included Spirit might 
acquire the temper of the ambient 
Liquor, and having ſtirr'd this Salt 
in the water, though I took it then 
off the mantle-tree of a Chimney that 
had had fire 1n it divers hours before, 
it did, asI expected, makethe tinted 
Spirit haſtily ſubſide and fall conſti- 
derably low. . 


EXPER. IV. 


Ince if twobodies upon their mix- 
4) ture acquire a greater degree 
of Cold than either of them had be- 
fore there is a production of this 


_ additional degree of that Quality, it 


will 
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will be proper to add on this occaſi- 
on the enſuing Experiment. 

We took a competent quantity of 
acid ſpirit diſtill'd from Roch-allom, 
(that, though reCtih'd, was but 
weak, ) which, 1n the ſpirit of that 
falt, is not ſtrange. Of this we put 
into a wide mouth'd Glaſs ( that was 
not great ) more than was ſufficient 
to cover the globulous part of a good 
ſeal'd Thermoſcope., and then ſutfer- 
Ing the inſtrument to ſtay a pretty 
while 1n the liquor , that the Spirit 
of wine might be cool'd as much as 
the ambient was, we put in little by 
little ſome volatile ſalt ſublimed from 
Sal Armoniac and a fixt Alcali , and 
notwithſtanding the very numerous 
( but not great) bubbles, and the 
noiſe and froath that were produced, 
as is uſual upon the reaQtion of Acids 
and Alcalys, the tinted ſpirit in the 
Weather-glaſs, after having continu- 
ed a good while at a ſtand, began a 
little to deſcend, and continued 
( though but very (lowly ) to do ſo, 
eill the ſpirit of Allom was (res 
wit 
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with the volatile ſalt; and this de- 
ſcent of the tinted liquor in the In- - 
ſtrument being meaſur'd, appear*d to 
be about an inch ( for it manifeſtly 
exceeded ſeven eighths.) By com- 
paring this Experiment with the firſt 
part of the foregoing, we may gather, 
that when Volatile and Urinous Salts 
or Spirits (for the ſaline particles 
appear ſometimes 1n a dry and ſome- 
times in a liquid form) tumultuate 
upon their being mixt with Acids, 
neither the Heat nor the Cold that 
enſues is produc'd by a Conflict with 
the Acids preciſely as it is Acid, ſince 
we have ſeen that an urinous ſpirit 
produc'd an actual Heat with ſpirit of 
Salt, and the diſtill'd Salt of Sal Ar- 
moniac,which is alſo Urinous, with the 
acid ſpirit of Roch-Allom produces 
not a true efferveſcence, but a mani- 
feſt Coldneſs : As the ſame Salt alſo 
did ina Trial of another ſort, which 
was this. 
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EXPER. V. 


E took one part of Oyl of 
Vitriol, and ſhakiog it into 
twelve parts of water we made a 
mixture , that at firſt was ſenfibly 
warm; then ſuffering this to cool, 
we put a ſufficient quantity of it into 
a wide mouth*'d glaſs, andthen we put 
a good Thermoſcape Hermetically 
ſeal'd , above whole Ball the com- 
pounded liquor reached a pretty way. 
After ſome time had been allowed 
that the liquor in the Thermometer 
might acquire the temper of the am- 
bientz we put in by degrees as much 
volatile Salt of Sal Armoniac as 
would ſerve to fatiate the acid ſpirits 
of the mixture: for, though theſe 
two made a notable conflict with tu- 
mult, noiſe, and froth, yet 'twas but 
a cold ebullition (if I may ſo ſtileit,) 
for the ſpirit in the Thermoſcope 
deſcended about an inch beneath the 
mark it reſted at, when the ſeeming 
eficrveſcence began. EX- 


hy 
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EXPER. VI. 
of 8 * Is known that Salt-peter bee 
to | iog put into common water 
a | produces a ſenſible Coldneſs init, as 
ly it alſo doesin many other Liquors : 
JÞ But that the ſame Salt put into a Li- 
to quor of another Conſtitution may 
ut | have aquiteditffering effe&, I have 


ly } convinc'd ſome inquilitive perſons by 
n- } mingling eight ounces of fine Salt- 


y. | peter powder'd with fix ounces of 
2d | Oyl of Vitriol: For by that com- 
er _ mixture with a Salt that was net 
n- only aQually, but, as to many other 
:h bodies, potentially cold, the Oyl of 
2s Vitriol, that was ſenſibly cold before, 
ts quickly conceived a confiderable de- 
ſe gree of Heat, whoſe Effe&s alſo be- 
"= came viſible in the copious Fumes 
at that were emitted by the 1ncaleſcent 


Mixture. 
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EXPER. VII 


His brings into my miqdd, that 
though Gunpowder ſeems to 
be of ſo igneous a nature, that, when 
*tis put upon a Coal, it is turn'd pre- 
ſently iato flame capable of promo+ 
ting. the deflagration of the Char- 
coal, and kindling divers bodies it 
meets with in its way 3 yet if ſome 
ounces of Gunpowder reduced to 
powder be thrown into four or five 
times as much water, it will very 
maniteſtly impart a Coldneſs to it, as 
experience made with, as well as 
without, a ſeald I hermoſcope has a[- 
ſured me, 

This and the foregoing Experi- 
ment do readily ſuggeſt an Inquiry 
into the nature of the Coldneſs, 
which Philoſophers are wont to op- 
poſe to that which immediately and 
upon the firſt contact affe& the or- 
gans of ſenſe, and which therefore 
chey call Actual or Formal. 

The 
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The ſucceſs of this Experiment 
upon a ſecond trial ſerv'd to confirm 
it, which is the more ſtrange, becauſe 
I have fourjd, that a ſmall quantity 
of Oyl of Vitrio), not beforehand 
mingled with water, would produce 
a notable heat in its confli& with a 
ſmall portion of juſt ſuch Salt as I em=- 
ployed before ( both the parcels ha- 
ving been, if I well remember, ta- 
ken out of the ſame Glaſs.) And 
this heat did upon trial, made with 
the former Thermoſcope, make the 
tinted Spirit aſcend much further 
than the Jately recited Experichent 
made it fublide: 
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A 


DIGRESSION 


ABOUT 


- PortenTiar CoLlDNess. 


Otential Coldneſs has been ge- 
nerally lookt upon, and that 
partly perhaps upon the ſcore 
of its very name, as ſo abſtruſe a 
Quality , that tis not onely rational 
but neceſlary to derive it from the 

ſubſtantial Forms of bodies. But I 
confeſs I ſee no neccllity of belie- 
ving it not to be referrable to Me- 
chanica] Principles.” For as to the 
chief Inſtances of Potential Cold- 
neſs, which are taken from the ef- 
fects of ſome Medicines and aliments 
:n the bodies of men, it may be ſaid 
without improbability, that the pro- 
duced Refrigeration proceeds chief 
ly from this, that the potentially 

cold 


430% IE "> NET PT ROInE; 
Ne DONS IR 
i. "M$ bs >a Re 


of beat and Cold. 17 
cold body is made up of Corpuſcles 


' of ſuch fize, ſhape, &c. that being 


reſolved and disjoined by the Men- 
ſtruum of the ſtomach, or the fluids 
it may elſewhere meet with, they 
do ſo aflociate themſelves with the 
ſmall parts of the blood and other 
liquors, as, by clogging them or o= 
therwile, to leflen their wonted agi- 
tation, and perhaps make them act 
in a peculiar way as well as leſs 
brickly on the nervous and fibrous 
partsz and the perception of this 
Imminution ( and perhaps change ) 
of motion in the organs of feeling is 
that,which, being referr*d to the bo- 
dy that produces it,we call its Pofen- 
t3al Coldneſs, Which Quality ap- 
pears by this account to be, as [ 
was ſaying before, but a Relative 
thing, and is wont to require the 
diffuſion or diſperſion of the ſmall 
parts of the Corpuſcles of the A= 
gent, and their mingling themſelves 
with the liquors or the ſmall parts 
of the body they are to refrigerate. 
And therefore, it it be granted, that 

B 2 io 


Cdiſpoted to be afteRed thereby 3 2s 
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in Agues there is ſome morbifick _ 
matter of a viſcous or not eaſlly difli- 
pable texture, that is harbord in 
ſome part of the body, and requires 
ſuch a timeto be made fluid and re- 
ſolvable; the Cold Fits of Agues 
need not be ſo much admired as they 
uſually are 3 fince, though juſt be- 
fore the Fit the ſame parcel of mat- 
ter that is to produce it were actually 
in the body, yet it was not by rea- 
ſon of its clammineſs actually reſol- 
ved into ſmall parts, and mingled 
with thoſe of the bloud, and conſe- 


quently could not ,make ſuch a 


change 1n the motion of that l1quor 
as is felt in the Cold Fit of an Ague 3 
( for, of the further Change that 
occalions the Hot Fit, I am not here 
to ſpeak ) And in ſome other Dif 
caſes a ſmall quantity of matter, be- 
ing reſolved into minute parts, may 
be able to produce a great ſenſe of 
Coldneſs in ſome part of a body, 
which by reaſon of the ftruqure 
of that part may be peculiarly 
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of Þeat and Cold. 13 
I have known Hypochondriack and 
Hyſterical women complain of great 
Degrees of Coldneſs, that would 
ſuddenly invade ſome particular 
part, chiefly of the Head or Back, 
and be for a good while trouble- 
ſome there. And that, if a frigori- 
fic vapour or matter be exceeding 
ſubtile, an inconliderable Quantity 
of it being diſperſed through the 
bloud may ſuffice to produce a no- 
table Refrigeration , I have learnt 
by Inquiry into the Effe&ts of ſome 
Poyſons 3 and *tis not very material, 
whether the Poyſon , generally 
ſpeaking, be cold or hot, if it meet 
with a body diſpos'd to have thoſe 
affections that paſs for cold ones 
produced in it. For I have made a 
Chymical Liquor, that was pene- 
trant and fiery enough to the Taſte, 
and had acquired a Subtlety and 
briskneſs from Diſtillatioa , with 
which I could almoſt in a trice, gi- 
ving it but in the quantity of about 
a drop , caſt an Arimal into that 
which appear'd a {leep, and the like 
| B 3 Liquor 
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Liquor,in a not much greater quan- 
tity, being, by I know not whofe 
miſtake, apply'd to the aking Tooth 
of a very Ingenious Perſon , did 
preſently, as he ſoon after told me, 
ove him an univerſal Refrigerati- 
on, and trembling, worſe than the 
cold Paroxiſme of a 
And though Scorpions do ſome- 
times caule, by their ſting, violent 
Heats in the parts they hurt, yet 
ſometimes alſo the' quite contrary 
happens, and their Poyſon proves, 
in a high degree, potentially cold 3 
as may be learnt from the two fol- 
lowing Obſervations recorded by 
eminent Phyſicians.*Fa- 
tulunt habui, (ſaith Be- 
nivenins ) qui a Scorpi- 
| one Gus, tem ſubito ac 
tam frigido ſudore tolo corpore perfuſus 
eſt, ut algentiſſumd nive atque glacie ſe- 

e opprimi quereretur. Verq/2 (th 
algent+ illi ſolam Theriacam ,ex vino 
potentiore exhibuiſſem , illico curatus 
eft : Thus far he : To whole Narra- 
tive Tadde this of Amatns Luſita 


* Peniven. Cap. 
5&6. Abditorum 


Lib, 7. de -ve- 
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Vir qui 2 Scorpione in 
manus digito punGus fuit, 
amlturm dolebat, & refrigeratus totus 
eontremebat, &* per corpus dolores, cu- 
te 1014 quaſt acu punt}, formicantes pa+ 
tiebatur, &C. | 

f cannot now ſtay to enquire, 
Whether there may not be in theſe 
great Refrigerations > made by ſo 
imall a quantity of Poyſon, ſome 


Cent, 6. Obſerv, 


ſmall Concretions or Coagulations 


made of the minute particles of the 
bloud into little clots, leſs agile and 
more unwieldy than they were when 
they moved leparately : which may 
be illuſtrated by the little Curdlings 
that may be made of the parts of 
Milk by a very ſmall proportion of 
Runnet or ſome acid liquor, and the 
little coagulations made of the Spt- 
rit of Wine by thatof Urine: Nor 
will Inow enquire, whether, beſides 
the retardment of the motion of the 
bloud» fome poyſons and other ana- 
logous Agents may not give the ma- 
tion of it anew modification, ( as if 
ſome Corpuſcles that uſually are 

B 4 more 
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more whir'd or brandiſh'd be put 
into a more dire Motion) that 
may give it a peculiar kind of gra- 
ting or other aQion upon the ner 
vous and fibrous parts of the body. 
Theſe, I ſay , and other ſuſpicions 
that have ſometimes come Into my 
thoughts, I muſt not ſtay to exa- 
mine 3 but ſhall now rather offer to 
Conſideration, Whether, (ince ſome 
parts of the humane body are very 
differing from others in their ſtru- 
ure and internal Conſtitution 3 and 
fiace alſo ſome Agents may abound 
in Corpuſcles of differing ſhapes, 
bulks, and motions, the ſame Me- 
dicine may not in reference to the 
ſame humane body be potentially 
cold or potentia]ly hot, according as 
*tis applied 3 or perhaps may, upon 
one or both of the accounts newly 
mentioned, be cold in reference to 
one part of the body, and hot in re- 
ference to the other. And theſe ef- 
tets need not be always aſcrib'd to 
the meer and immediate ation of 
the Corpuſcles of the Medicine, but 


k fome- 
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of Iþeat and Cold, 23 
ſometimes to the new Quality. they 
acquire in their Paſlage by aſloci- 
ating themſelves with the bloud or 
other fluids of the body , or to the 
expulſion of ſome calorific or frigo- 
rific Corpulcles, or to the Diſpoſiti- 
on they give the part on which they 
operate, to be more or leſs perme- 
ated and agitated than before, by 
ſome ſubtile athereal matter, or o- 
ther Efticients of Heat or Cold. 
Some of theſe Conjecures about the 
Relative Nature of Potentially cold 
bodies, may be either confirmed or 
illuſtrated by ſuch Inſtances as theſe 3 
that Spirit of Wine being inwardly 
taken is potentially very hot, and 
yet being autwardly. applied to 
ſome Burns and ſome hot Tumours 
does notably abate the Heat of the 
inflamed parts, though the ſame Spi- 
rit applied even outwardly to a 
tender eye Will cauſe a great and 
dolorous agitatian in it. And Cam- 
phire, which in the Doſe of leſs than 
a half or perhaps a quarter of a 
Scryuple, has been obſerved to git | 

| uſe 
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fuſe a Heat through the body, 18 
with ſucceſs externally applied by 
Phyſicians and Chirargeons in refri- 
gerating Medicines. 

But Ileave the further Inquiry in- 
to the Operations of Medicines-to 
Phyſicians, who may poſlibly , by 
what has been ſaid, be afliſted to 
compoſe the differences between 
fome famous Writers about the tem- 
perament of ſome Medicines, as Mer. 
cury , Camphire, &c. which ſome 
wiP have to be cold, and others 
maintain to-be hot; and ſhall onely 
offer by way of confirming, in gene- 
ral, that'Potential Coldnelſs is onely 
a-Relitive Quality, a few Particu- 
lars; the firſt whereof is afforded 
by comparing together the VI. and 
the VR: Experiment- before-going, 
(which have oceafiord this Digrel- 
fion about Potential Coldneſs; ) ſince 
by'them' it feems probable, that the 
ſame thing may have'it in reference 
to one body , #nd- not- to ar-9ther, 
according to the diſpoſition of the 
bady it operates upon, or that ope- 
| rates 
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Lead have been obſerved>fomerimes 
( for I have not found the” Effe& to; 
ſucceed always) to arreſt the fluidi«' 
ty of Mercury, which change is ſups«. 
poſed to be the effe& of a Potential 
Coldneſs belonging to the Chymiſts 
Saturn in reference to fluid Mercu- 
ry, though it have not that operati- 
_ on any other liquor that we know 
OLI. 
And laſtly, (for I would not be 
too prolix ) though Nitre and Sal 
Armoniac be both apart and joynt- 
ly Cold in reference to Water, and 
though, however Nitre be throughly 
melted in a Crucible, it will not take 
fire of it ſelf, yet if, whilſt it is in 
Fuſion, you ſhall by degrees caſt on 
it ſome powder'd Sal Armoniac, it 
will take fire and flaſh vehemently, 
almoſt as it Sulphur had been in- 
jected. 
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But our Excurſion has, I fear, laſt- 
ed too long, and therefore I ſhall 


reſently re-enter 
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EXPER. VII. 


N the firſ# Experiment we ob- 
ſerved, that upon the pouring of 
water upon Sal Armoniac there en- 
ſued an intenſe degree of Cald, and 
we haveclſewhere recited, that the 
like effect was produc'd by putting, 
inſtead of common water, Oyl of V1- 
triol to Sal Armoniac 3 but now. to 
(hew further, what influence Motion 
and Texture may have upon ſuch 
Trials, it may not be amiſs to adde 
the following Experiment : To 
twelve ounces of Sal Armoniac we 
put by degrees an equal weight of 
water, and whilſt the Liquor was 
dillolving the Salt, and by that aQi- 
on producing a great Coldneſs , we 
warily pour'd in twelve ounces alſo 
of good Oyl of Vitriol; of which 
new mixture the event was, that a 
notable degree of Heat was quickly 
produced in the Glaſs wherein the 
Ingredients were confounded, as un- 
likely as it ſeemed, that, whereas 
each 
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each of the two Liquors is wont 
with Sal Armoniac to produce an 
intenſe Cold , both of them acting 
on It together ſhould produce the 
contrary Quality, But the reaſon I 
had to expett the ſucceſs, I met with, 
was this, that *twas probable the 
Heat arifiog from the mixture of the 
two Liquors would overpower the 
Coldneſs produceable by the opera- 
tion of either, or both, of them up- 
on the Salt. 
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EXPER. IX. 


N moſt of the Experiments that 

. we have hitherto propoſed, Cold 
is wont to be regularly producd ing 
Mechanical way 3 but I ſhall now 
adde, that in ſome ſort of Trials I 
found that the Event was varied by 
unobſerv'd Circumſtances 3 ſo, that 
ſometimes manifeſt Caldneſs would 
be produced by mixing two Bodies 
together, which at another time 
would upon their Congreſs diſcloſe a 
manifeſt Heat, and ſometimes again, 
though more rarely, would have. but. 
a "oY faint and remiſs degree of ei- 
ther. EE 4 4 
 Ofthis ſort of Expetiments, whoſe. 
Events I could not confidently un- 


 dertake for, I found to be, the diſlo- 


: IJntion of Salt of Tartar in Spirit of 
Vinegar, and of fome other Salts, 


that were not acid, in the ſame Men. 
ftruum , and even Spirit of Verdi-, 


= greaſe (made per 3 cnug 3 more, 


potent 
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potent Menſtruum than eommon Spi- 
rit of Vinegar, would not conſtantly 
produce near 
]inning of its operation, as the great- 
neſs of the ſeeming Efferveſcenceg 
then excited, would make one ex» 
ped, as may appear by the follow- 
Iiig Obſervation tranſcrib'd verbatim 
out of one of my Adverſaria.  - 


'f-Into eight ounces of Spirit of 
Verdigreaſe (into which we had put 
a 'while before a ſtandard-Thermo- 
ſcope to acquire the like temper with 
the Liquor) we put in a wide-mous 
thed Glaſs twoounces of Salt of Tar- 
tar, as faſt as we durſtfor fear of: ma- 
king the matter boil over; and 
though there were a great commoti- 
on excited by the, action and reaci- 
on of the Ingredients, which was at- 
tended with. a copious froth and a 
hifting noiſe 5 yet-*ewas a pretty while 
e're the Glaſs was ſenſibly warm on 
the outſide; but by that time the 
ſalt was all diffoly'd, the Liquor in 
the Thermoſcope.appear'd to be im- 
pell'd 


fach a heat at the be-- 
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pell'd;vp about three:inches and 4g 


half. ] 

And yet, if my. memory do not. 
much deceive me.,, I have found,. that 
by mixiog Salt of Tartar with an- 
other Salt, the Texture of the fixt 
Alkal: was ſo alter*d , that upon the 
aftufion of ſpirit of Verdigreafe, 
( made without ſpirit of Vinegar and 
ſpirit of Wine, ) though there eoſa-/ 
ed a great confli& with noiſe and 
bubbles, yet, inſtead of an Incale- 
ſcence , , a conſfiderable degree of 
Coldneſs was produced. 


EXPER. X. 


'F"ls very probable that further: 

Trials will. furniſh us with 
more Inſtances to ſhew how the Pro- 
duction of Cold'may in ſome caſes 
be effetted,, varied, or hinder'd by 
Mechanical Circumſtances that are 


; eaſily and uſually overlook'd, I re- 
2 member,on this occaſion, that though 
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id the Experiment above recited wE 


obſerv'd, that Oyl of Vitriol and 'wa-' 


ter being firſt ſhaken together, the 
volatil ſalt of Sal Armoniac being 
afterwards put to them, produced a 
ſenſible Coldneſs3 yet I found, that if 
a little Oyl of Vitriol and of the vo- 
latile Salt were firſt put together, 
though ſoon after a confiderable pro- 
portion of water were added, there 
would be produc'd not a Coldnefs, 
but a manifeſt degree of Heat, which 
would impell up the liquor in the 
Thermoſcope to the height of ſame 
inches. And I remember too, that 
though Salt of Tartar will, as we 


| ſhall ſee e're long, grow hot in the 


water, yet having diſtill'd ſome Salt 
of Tartar and Cinaber in a ſtrong 
fire, and put the whole Caput wor: 
##u# into diftill'd or Rain-water , it 
made indeed a hifling there as if it 
had been Quick-lime, but produced 
no Heat, that I could by feeling per- 
ceive. I ſhall adde, that not onely, 
as we have feen already , ſome un- 
heeded Circumſtances may promote 
or 
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or binder the artificial Produgion'of 
Cold - by particular Agents, bur, 
which! will ſeem more ſtrange, ſome 
unobſerv:d, and perbaps hardly. ob- 
fervable,- Indiſpolition in the- Patient 
may. promote or hinder the effe&s of 
the grand and Catholick Efficients of 
Cold, whatever thoſe be. This ſuf: 
piciogl repreſent as a thing that fur- 


. ther experience may »poſlibly coun- 


tenance,, becauſe I have ſometimes 
found, that the degree of the -Ope- 
ration.of Cold has been much vari- 
ed by. latent Circumſtances , ſome 
bodies -being more wrought upon, 
and others leſs, than was upon very 
probable. grounds expected. And 
particularly I remember, that though 
Oyl of Vicriol be one of the firieſt 
liquors that ts yet known, and does 
perfarm ſome of the Operations of 
fire it ſelf, (as we ſhall elſewhere 
have occaſion to ſhew) and will thaw 
Ice ſooner than Spirit af Wine or a- 
ny-otber-liquor, as I have tried 3 yet 
having put about a. pound or more, 


by our eſtimate, of choice reQified 
2 Oyl 
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Oyl af 'Vittiol into a ſtrong Glaſs- 
Vial proportionableto it, we found, 
that, except alittle that was fluid at 
the top , it. was all congeal'd of 'co- 
agulated into a: maſs like Ice,-though 
thej>Glaſs ſtood in a Laboratory 
Wheze a fire was conſtantly:kept not 


' far froth it, 4nd where Oyl'aÞ:V4- 


trio very ſeldom or neverhas before 
ar fGoce been:obferv'd to'congeil or. 
coagulate ſo:much as in'part.* And 
the 0dneſs: of our. Phenomthoe' was 
increas'd. by this Circumſtancey- that 
the. Maſs continued folid'' a!good 
white after the. weather was grown 
ton mild ta have ſuch Operttions 
upan Liquorg'far lefs' indiſp6s'd''e6 
lofe-their fluidity by Cold;'than e- 
ven common Qyl of! VierioV is: On 
the other fide: I remember,” that a- 
bout two. years ago, I expos'd 'fome 
OQyl of. ſweet Almonds hermetically 
ſeal'd up in'a Glaſs-bubble; to ob- 
ſerve: what Condenſation'an intenſe 
cald could make of it, ( for'tthough * 
Cold: expands' water , 'it tondenſes - 
common oyl')- but the next day F 

FI: 25 ht found 
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found to my wonder, that not onely 
the oyI-remain'd tinfrozen by the 
ſharp froſt it had been exposd to, 
but that it had not' its eranſpareticy 
troubled, though'tis known, that oyl 
will be brought to concrete and 
turn opacotis by a far leſs degree 
of Cold than is requiſite t6 treeze 
waterz notwithſtanding which this 
liquor , which was lodged- in 'a 
glaſs ſo thin, that *twas'blown at the 
flame: of a Lamp ; cortinued fluid 
and diaphanous in very froſty wea- 
ther; fo long till I loft the expeCati- 
on of ſeeing it congeal'd or concre- 
ted. And this brings into my mitid, 
that-: though Cartptiife - be ; as I 
formerly noted, reckon'd by ma- 
ny potentially cold, 'yet we kept 
fome-oyl of it, of our makibg; 
wherein ' the whole body of tlie 
Campbire remain'd, being onely by 
fome Nitrous Spirits reduc'd to the 
form of an Oyl; we keptit, I ſay, 
in ſuch intenſe degrees of Cold, that 
would have eafily frozen water, 
without firdiog it to Joſe its Tranſ- 
C 4 parency 
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Parency or its Fluidity. :: !._ 
: And here T ſhall put an cod to the 
firſt Seftion, ( containing our Notes 
about Cold ). the deſign of which 
Tay be not a little promoted by.com- 
paring with them the beginning of 
the epſujng Section. For: if it be 
true, that -(as-we there ſhew )) the 
nature of Heat conſiſts - either. one- 
ly or chiefly in the local motion of the 
{mall parts of, a body Mechanically 
modified by certain conditions , of 
which the: principal is the vehemen- 
cy.of the various agitatians of thoſe 
3nfenfible parts:5..and if. it. be. alſo 
true, as Experience witneſles it to be, 
that,when the minnte parts ofa body 
are, in or arzive at ſuch a ſtate, :that 
they are more ſlowly or. faintly agi- 
tated than thoſe of our. fingers or 
other organs of feeling ; we -judge 
them cold: Theſe two things laid 
together ſeem plainly enough to ar- 
gue, that a Privation or Negation of 
that Local Motion that is requiſite to 


' conſtitute Heat, may ſuffice for the 


genominating a body Cold, as Cold- 


Oe 


..\ of Þeat andCold,  . 37 


neſs is a quality of the Obje&,(which 
as *tis perceiv'd by the mind, is alſo 
an affeqion of the Sentient : ) And 
therefore an Imminution of ſuch a 
degree of former motion: as. is ne- 
cellary to make a body ' Hot as to 
- ſenſe, and which is ſufficient to the 
Production of ſenfible Coldneſs,may 
be Mechanically made , ſince Slow- 
neſs as well as Swiftneſs being a 
Mode of Local motion is a 'Mechani- 
cal;thiog: And though its effe&, 
which is Coldneſs, ſeem a Privation 
or Negation 3 yet the Cauſe of it 
may be a poſitive Agent ating Me- 
chanically , by clogging the Agile 
Calorific Particles, or deadning their 
motion, or perverting their determi- 
nation, or by ſome other intelligible 
way bringing them to a ſtate of Cold- 
neſs as to ſenſe : I ſay Coldneſs as 
to ſenſe; becauſe as tis a TaQile 
Quality, in the popular acception of 
it-, *tis relative to our Organs of 
Feelingz as we ſee that the ſame 
luke-warm water will appear hot 
and cold to the fame mans hands, if, 
Hh when 
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when both are plungd into it-, one 
of them ſhall have been newly held _ 
to the fire, and the other be benum- 
med with froſt. And indeed the 
cuſtom of ſpeaking has introduced 
an ambiguity into the - word Cold, 
which often occaſions miſtakes, not 
eafily without much attention and 
ſometimes circumlocntion alfo tb be 
avoided 5 fince uſually by Cold is 
meant that which immediately. af- 
| Fedts the ſenſory of him that. pro- 
nounces a body Cold, wheteas ſome- 
times 'tis taken in a more general 
notion for ſuch a Negation or Immi- 
nution of motion, as though: it o- 
perates not perceivably on our. ſen- 
ſes, does yet upon other bodies3 and 
ſometimes alſo it is taken ( which 
is perhaps the more Philoſophical 
fenſe ). for a perception , made 'in 
and by the mind, of the alteration 
produced in the Corporeal Organs 
by the operation.of that, whatever 
it be, on whoſe account a body i 


But 
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But the Diſcuflion of theſe Points 
is here puipoſely omitted, as for o- 
ther Reaſons, fo principally becauſe 
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Fter having diſpatched the In- 
ſtances I had to offer of the 
roduttion of Cold, it remains that 
I alſo propoſe ſome Experiments of 
Heat, which Quality will appear the 
more-fikely to be Mechanically pro- 
ducible , if we conſider the nature 
of it, which ſeems to confiſt mainly, 
if not onely, in that Mechanical af- 
fection of matter we call Local mo- 
tion mechanically modified , which 
modification, as far as I have obſer- 
_ is made up of three Conditi- 


"The firſt of theſe is, that the agi- 
fati6tt of the parts be wehement, by 
which degree or rapidneſs, the mo- 


tion proper to bodies that are hot 
diſtin- 
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difinguiſhes them. from bodies that 
are.barely fluid,::: For:theſey as-ſuch, 
require not near: ſo; brisk art agitati- 
on,'as is worlt;to:; be; neceflary to 
make, bodies; deſerve the. name of 
hot. Thus we ſee that the particles 
of. water. in. its: natural ( oruſual ) 
ſtate, move ſo calmly, that we'donot 
feel. it,at all warm, though it. could 
not be.a liquor uvlefs they were-in a 
reſtleſs motion 3 but when water 
comes to be aGually hot, themotion. 
does manifeſtly, and proportiona-. 
bly appear more vebement , ſince 
it. does not onely briskly ſtrike. our 
organs of feeling, but ordinarily 
produces ſtore of very ſmall bubbles, 
and will melt butter or coagulated 
oyl, caſt uponit , and will afford va- 
pours, that, by the agitation they 
ſuffer, will be made to aſcend into 
the air. Andif the degree of Heat 
be ſuch as to make the water boil, 
then the agitation becomes much 
more manifeſt by the confus'd moti- 
ons, and waves, and noiſe, and bub- 
bles, that are excited, and by other 
obvious 
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obvious effetts and' Phznotnena' of 
| the vehement and tumaltuous'moti- 
on, Which is able to throw up' vilt- 
bly into'the air great ſtore of Cor- 
puſcles ; in the form of 'vapours 'or 
ſmoak. Thus in a heated Iron the 
vehemeant agitation 'of the parts may 
be _ inferr'd from the motion 
and hiffing noiſe it imparts to-drops 
of water or ſpittle that fall upon ie; 
For it makes them hiſs and'boil; -atid' 
quickly forces their particles to quit 
the form of a liquor, and flye into 
the air in the form of fteams. ' : And 
laſtly, Fire,which is the hotteſt body 
we know, confiſts of parts fo vehe- 
mently agitated; that they perpetu- 
ally and ſwiftly flye abroad in 
ſwarms, and diſſipate or ſhatter all 
the combuſtible bodies they meet 
with in their way 5 fire making fo 
fierce adiflolution , and'great-a'dif- 
perlion- of 'its own fuel, that we 
may ſee whole piles of folid wood 


( weighing perhaps many hundred | 


pounds )-ſo-diſfipated in very few 
hours into flame and ſmoak, that of- 
tentimes 
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tentimes. | thetes (will not - be one 
pound of Aſhes remaining. And this 
15.the firſt Condition requized to 
Hear. - it 2-0. 

The ſecond:is this, that the defer- 
Minations be very. various , fome par- 
ticles moving towards the right, ſome- 
to: the left, hand, ſome. dirxetly up- 
wards:, ſome downwards, and ſome 
obliquely, 8&c. This variety of de- 
terminations appears to be'in hot bo- 
dies both by ſome- of the Inſtances 
newly mention d, and eſpecially that 
off flame , which is a body ;3- and by 
the difilufion that metals acquire, 
when they are melted, and by the 
operations of Heat that are- exer- 
cis d: by hot bodies upon- others, in 
what poſture-or ſcituation ſoever the- 
body to: be: heated be- applied to 
them. As athoroughly ignited Coal 
will appear every way red, and: will 
melt wax , and kindle- brimſtone; 
whether. the-body be apply d to the 
upper or tothe lower, or to any 0- 
ther part of the burning Coal. And 
congruouſly to this Notion, though 
air 
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44 Df the Bechantcal Dzigine 
air and water be movd never fo ves 
bemently, as in high Winds and Ga-« 
taracts, yet we are not to expect 
that they ſhould be manifeſtly hot, 
becauſe the vehemency belongs to 
the progreſſive motion of the whole 
body; notwithſtanding which, the 
parts it conſiſts of. may not be near 
ſo much quickned in their motions 
made according to other determina- 
tions, as to become ſenſibly hot. 
And this Conſideration may keep 
it from ſeemiog ſtrange, that in ſome 
caſes, where the whole body, though 
rapidly moved, tends but one way, 
tis not by that ſwift motion percet- 
ved to be made Hot. P | 
Nay, though the agitation be very 
various as well as vehement, there is 
yet a third Condition required to 
make it Calorific , namely, that the 
agitated particles, or at leaſt the 
greateſt number of them, be. ſo mi-. 
nute as to' be ſingly inſenſible. For 
chough a heap of ſand or duſt it ſelf 
were vehemently and confuſed]ly a- 


-gitated by a whirlwind; the bulk of 
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.-- of -Þear and Cold. 43 
the grains or Corpuſcles, would keep 
their agitation from being properly 
® Heat, though by their numerous 

” ſtrokes upon a man's face,. andthe 
> & briskcommotion of the ſpirits and o- 
» = ther ſmall particles that may thence 


2 2 enſue, they may perchance occaſion 
* > the production of that Quality. 
= If ſome attention be employ'd in 


= -— conſidering the formerly propos'd 
> Notion of the nature of Heat, it 
may not be difficult to diſcern , that 
the Mechanical production of it may 
Z be divers ways effetcd. For, ex- 
- cepting in ſome few Anomalous ca- 
= * ſes, (wherein the regular courſe of 
= things happens to be over-rul'd,) by 
7 whatever ways the Inſenſible parts of 
| a body are put into a very corfnr'd 
- and weherent agitation, by the ſame 
- ways Heat may be introduc'd into 
= that body: agreeably to which Do- 
= Qrine, as there are ſeveral Apents 
= and. Qperations by which this Calo- 
= rific Motion (if I may fo call it) may 
© be excited , lo there may be ſeveral 
E ways of Mechanically producing 
4 D Heat, 
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44 Of the BechanicalOzigine | 
Heat , and many Experiments may # 
be reduc'd to-almoſt each of them, | 
Chance it ſelf having inthe Labora* 
tories of Chymiſts afforded divers ©} 
Phenomena reterrable toone or other # 
of thoſe Heads. Many of the more 7 
familiar Inſtances, applicable to our 
preſent purpoſe, have been long + 
fince colleed by our juſtly famous :. 
Perulan in his ſhort, but excellent, ': 
Paper de forma calids , ' wherein * 
( though I do not acquieſce in every | 
thing I meet with there) he ſeems 
to have been, atleaſt amongthe Mo- 
. derns, the Perſon that has fo hand- Z 
led the DoGtrine of Heat like an Ex- 3 
perimentall Philoſopher. I ſhall # 
therefore decline accumulating a 
multitude :of Inſtances of the Pro- © 
duCtion of Heat, and I ſhall alſo for-/” 
bear to 10fiſt on ſuch known things, ©: 
as the Incaleſcence obſervable upon 
the pouring either of Oyl of Vitriol # 
upon Salt of Tartar, (in the ojaking # 
of Tartarum Hitriolatum Yorof Aqua Me 
fertzs upon Silyer or Quickfilver, (in þ 
the diſloJution. of theſe Metals Ac X 
no tt #/ all Z. 
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able or: manifeſt! 
As: ta What: is , inculcated 
Schools, abput, the Ingaleſcence of a 
Mixture of . Ime and wat: 
vertue of aſuppoled aptiperiſiaſr or 


ſhall rather, chuſe, to, mention ſome 
Few Toſtagces not fo;nqtorious as the 
Former,; but not unkic by their variety 
to.exemplitie ſeveral of the differing 
'ways of, exciting Heat. | 
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; Agd, yet. ] ſhall not: decline the 
mention gf the moſt obyious and fa- 
miliar Ioſtance. of all; namely the 
Heat, jobſexyed .in Quick-lime upan 
the affuſjon .af. cold water,,. becauſe 
among.Jearned men, and. eſpeciall) 
Peripateticks z/ I find caulcs,to be aſ- 

lige'd that.are.cither, zaſtly.queſtion- 
Y -ETLONEAUS... 


of 
by 'the 
Quick-lime and water by 


Invigaratjon-of the internal Heat of 


the Lime. by, izs being inviconed by 
cold water, have ellewhere (hews, 
;  thatithis js but an Imaginary, Cauſe, 
o 1delivering | upan., Experiment. 


which any,mao may. cafily make ) 


that, if inſtead of. cold water the l1- 
quor be pogred: on very hot. the ey 
bullitionof the Lime will not be the 


D 2 leſs, 


wy Se 
a 
OObe = erin, 


=: IE tD 
EY. CIS; IS —_— - - 
ED EI De Dn INNSEY 
= EL EEED 
Ei ire EErm_s 


D — i. ob. CS EEE OE AERIE ISS EE EET; : 
REPS TRI. eee rr en on VE pc EIT s--. EE " —— wn Per — —— | Prat me 
=" "RESI - nn nr __ - __ 3 ISLA -®. I rnnnt2l wn Mow ae - _ — b— £4 _=_ 7: ets = nn nn Thad Canna, A  —_g_ 
ELLE SIR = =; SR MS EE aa ED EE en ES > on I — —S _—_——_— I — EDnn” en Eine IE Peer ren nnuennes S 
"GEIGER ont nom = _ _— — _ TEIN == RR_E— Et: xz. "ZIX <3 I SOOT ES —=x - A - pg - 
- Pw. I _—_ EEE ET ee rr rin: => Ita th ne mn = IE = = CEE 
44 
be 
4 


Of the Wihaniiedt Dzigine 
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p-- quite cold*on' age) will 
Hot, that 'T hve obſerve : gtow fo 
much as fer ly 'h6t WithiRcc: C2 400027 

'And now I:hive mernitioned thels- 
Galeſceiite of Lime, 'whichythough 
Yn abvious Phenomentt ; Uts: exer- 


fiſed thewits*o "givers Philoſophers - 
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Calnat 900 Golhy: > 40] 
of. an, A alizate. Sale, in LIME; Fh4 
that it :Contains YH I cid. 4:Fat, By 
not,; that. lxemember, . J T5 Provey . 


and, if the; emergipg; eat wt 
lufficient .ceaon to..prove 4 latent a; 


cid Saltin Lime, Iknow, nat, why; 


may agt.inferr,: that the. ike Salt lies 
conceal'd; in other bodies, whica the 
Chymults take tobe gf the pureſt MK 
meerch} ſart of 4 4 Won 5, 

or I haye purpoſely EXPER. d 
tried, Fly as 
pretty. PAnBy © of. 2s Sale of Tar- 
tar in the alm of my. hagd, ab and wet- 
ting it well.in cold water,,. there has 
been a, very ſeglible FAC produced 
io. the mixturez and when 1 have 
made the.trial with a more conlider- 

of ſalt and water in,a 

Viol,; the-heat proved troubleſome». 
ly intenſe. -and continued to be. at 
leaſt ſeaſi ible a good. whileafter, + 

This: Experiment ſeems to favour 
the opinion, that the Heat produced 
in Lime whilſt 'cis queaghiog, ,pro-. 
ceeds from. the Expyreuma,, as the 
Chymilts. call it ,; or impretſon left 
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y- the violedt' fire , that was''eme 
ploy'd to'reduce the ſtone to Lime. 
ut if by Zmpyrevma be meant a bare 
impreſſion” made by' the fire , *Owill 
be more requiſite than eafte, to des 
elate intelligibly, in what that im-" 
preſſion confiſts, and how'jt operates 
to produce ſuch confiderible effects. 
Abd if the' eff<& be afcribed 'to 
{warms of Aroines of fires that Te- 
main adherent'to the ſubſtance of the 
Lime, and are (ct at liberty'toflye 
away by the liquor , which'feems to 


be argaed”by the flaking of: Lime 
without” water', if it be for fome 


time left inthe air, whereby the A- 
tomes of fire get opportunity toflye 
away by ' little and little : If this, I 
fay, bealledged, I will not deny but 
there may be aſenſe, (which [ cane 
not explicate in few words) ' wherein 
the Cooperation of a-ſubſtantial Ef- 
flavinm, for ſo I call it, of the fire, 
may be admirted in giving ' an ac- 
count of our Phenomenon. But the 
Cauſe formerly afligoed', as *tis 
crudely propoſed, leaves in wy mind 
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--:-1:.Þf Heat and Cold, 49 
ſome Scruples. For *tis not ſo eafie 
to apprehend,that ſuch light and mj- 
nute bodies as thoſe of fire are ſup- 
poled, ſhould be ſo long detained as 

y this Hypotheſis they muſt be a]- 
lowed tobe, in Quick-lime, kept jn 
well-ſtopt veſſels, from getting out 
of fo laxe and porous a body as 
Lime, eſpecially fince we ſee not a 
great Incaleſcence or Ebullition en- 
ſue upon the pouring of water upon 
Mininm , or Crocus . Martis per ſe, 
though they have been calcined by 
violent and laſting fires, whoſe Ef- 
fluviums or Emanations appear to 
adhere to them by the Increaſe of 
weight, that Lead, if not alſo Mars, 
does manifeſtly receive from the O- 

eration of the Fire, To which I 
ſhall adde, that, whereas one would 
think that the igneous Atoms ſhould 
either flye away, or be extioguiſh- 
ed by the ſupervening of water, I 
know, and elſewhere | | 
give account, of an EXPER. 1T. 
Experiment,ia which | | 


two Liquors, whereof one was fur- 
D 4 niſhed 


$6 Of the Berhantcal Beigine 
niſhed me by Nature, did by being 
ſeveral times ſeparated and reton- 
joyned without additament , at each 
congreſs produce a fenfible Heat. 
ps  AndanlInſtante of 
EXPER. 117, this kind,” though 
not ſo bdd, I pur- 
poſely ſought and found in Salt of 
Tae, from which, after jt had 


been once heated by the affufion of | 


water, we abſtratted or eviporated 
the Liquor without violehce' df fire, 
eill che Salt was again dry 3 and then 

utting on water a ſecond time, the 
Lime Salt grew hot again in the Vial, 
and, if I miſremember not, it pro- 
duced this Incaleſcence the third 
"time, if not the fourth 3 and' might 

probably have done it oftner, if I 
thy had occalion to proſecute the 
Experiment. Which ſeems ar leaſt 
to argue, that the great violence of 

re is not neceſſary to impreſs what 
paſſes for an Empyreum upon all 
calcined bodies that will heat with 


And 
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©* of Peat and Cold, 51 
And on this occaſion I ſhall ven- 
ture to adde ; that I have ſometimes 
doubted, whether the Incaleſcence 
may not much depend upon the par- 
ticular Diſpoſition of the calcined 
body , which being deprived of its 
former moiſture, and made more 
porous by the fire, doth by the help 
of thoſe igneous Efluviums, for the 
moſt part of a ſaline nature, that 
are diſperſed through it, and adhere 
to it, acquire ſuch a Texture, that 
the water impell'd by its own weight, 
and the preffare of the Atmoſphere, 
jsable to get into a multitude of its 
pores at once, and ſuddenly diffolve 
the Igneous and Alcalizate Salt-it & 
very where meets with there, and 
briskly disjoyn the earthy and ſolid 
particles, that were blended with 
them3 which being exceeding nume- 
rous, though each of them perhaps 
be very minute, and moves but a ve- 
ry little way, yet their multitude 
makes the confuſed agitation of the 
whole aggregate of them, aod of the 
particles of the water and ſalt vehe- 
ment 


52 Of the Bechanical:Deigine 

ment enough to produce a ſenſible 
Heat 3, eſpecially if we admit, that 
there is ſuch a change made 1n; the 
Pores, as occaſions a great increaſe 
of this agitation, by the iogreſs and 
ation of ſome ſubtile ethereal mat- 
ter , from which alone Aonſſenr des 
Cartes ingenioully attempts to derive 
the Incaleſcence of Lime and wa- 
ter , as well-as that of metals diilol- 
ved in corrofive Liquorsz though as 
to the Phenomena we have beencon- 
fidering, there ſeems at leaſt to eon- 
cur a peculiar diſpoſition of body, 
wherein Heat is to be produced to 
do one or both of theſe two things, 
namely, to-retain;goad ſtore of the 
igneous Efffuvia, and to be, by their 
adheſion or ſome other. operation.of 
the fire, reduced to.ſuch a Texture 
of its component Particles, as to be 
fit to have them eaſily penetrated, 
and briskly as well as copiouſly diffi- 
pated., by invading water. And 
this Conjecture ( for I propoſe it as 
80 other ) ſeems favour'd by divers 


Phenomena, (ome whereof I ſhall 
| now 
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now annex. For here it may be ob- 
ſerved, that both the diſſolved Salt 
of Tartar lately mentioned , and the 
artificial Liquor that grows hot with 
the natural], reacquires that Diſpoſi- 
tion to Incaleſcence upon a bare 
Conſtipation or cloſer Texture of 
the parts from the ſuperfluous moi- 
ſture they were drowned in before : 
The Heat that brought them to this 
Texture having been ſo gentle, that 
*tis no way likely that the igneous 
Exhbalations could themſelves” pro- 
duce. ſuch a'Heat, or at leaſt that 
they ſhould adhere in ſuch numbers 
as muſt be requiſite to ſuch an <ffe&, 
unleſs the Texture of the Salt of 
Tartar (or-other body ) did pecu- 
liarly diſpoſe it todetain them 3 ſince 
I have found by Trial, 

that Sal Armoniac diſl- EXPER. 17. 
ſolv'dio water,though 

boiled up with a brisker fire-to a dry 
falt, would, upon'its being again dif- 
folved in water, not produce any 
Heat, but a very conſiderable de- 
gree of Cold. I ſhall adde, that 
though 


54 Of the:VWechanccabDzrgine 
though, one would, expeq a great 
Cogaation | between: the,particles of 
Fire, adhering to Quick-Lime , and 
thoſe- of . high _recified (Spirit of 
Wine , which is of. ſo igneous. a nay 
ture, as to be totally 1nflammable 
yet I have not found, . that the affu+ 
fion -of Alkaol of ..Wine upon 
Quick-Lime , would produce..any 
ſenſible Incaleſcence;; or any viſible 
diſſolution or diſſipation. of the Lime, 
as common water would have done, 
though - it ſeemed. to-.be greedily..c> 
nough ſbaked ,in ;by ithe Jumps of 
Lime;.:: And I further. tried, that, if 
on this Lime ſa drenched. I poured 
cold water, there:infuedno manifeſt 
Heat ,:;cor did I ſo. much as find-the 
lump ſwelled; and: thereby broken, 
till ſome hours after.s' which ſeems 
to argue ,. that. the Texture of the 
Lime was ſuch, as to admit the par- 
ticles -of -the, Spirit. of. Wine into 


ſome gf jts pores , which were- ei- 


ther larger or more congruous, with- 
out admitting it. into the moſt nv- 
merous' bnes, whereinto the Liquor 
mu 
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"muſt be recetved, to be able:ſudden- 
ly 't6  diſfipate” the Corpuſcles of 
Lime into their 'minuter- particles, 
into which'( Corpuſcles') it ſeems 
that: the change that the/ aqueous 
particles received by aſſociating with 
the ſpirituous' ones, ' made'them far 
leſs fit to penetrate and-move' brisk- 
iy' there, than' if they had enter'd 
lone. | 

: I'made alſo an Expernment that 
forms to favour our Conjecure, 
by ſhewing how much the Diſpoſi. 
Hok'of Lime to' Incaleſoencet:may 
Jepend upot! atv -idoneous- Texture, 
and the Experiment, as I find it re- 
oaks in 06 of” ap Memorials, is 
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EXPER. V. 
4 28 £4 RT > ih } } -'# jt 3011: 


Pon Quirk-lime we'iput iin a 
2A” Retortas much moderately 


 feoog -'Spitie 1of; Wine !as 'wauld 


drench'it and ſwima pretty'way: a- 
bewe i 5/and!then- diſtillipg: with 'a 
gentle 
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gentle fire, we drew off. ſome: Spirit 
of Wine much firanger tban -that 
which had been put og; and then the 
Phlegm following it,: the fire was-in- 
creasd, which brought over a good 
deal -of: phlegmatic ſtrengtblefs Li- 
quor 3 by which one; would have 
thought that the -Quick-lime- had 
been Oaked 3 but when'the remalge | 
ing matter had been taken out of |: 
the Retort, and ſuffer'd to cool; it | 
appear'd- to have a fiery diſpoſition 
that jt had not before.. For if apy 
lump-of-it as big as a Nutmeg or an 
Almond was caſt into; the: water, it 
would. baſs; as if a.ogal of fire. had 
been plunged into the Liquor, which 
was ſoon thereby ſenſibly heated, 
Nay, having kept divers Jumps of 
this prepared Calx well cover'd from 
the air for divers weeks, to try 
whether it would retain this proper- 
ty, I found; as I expected, that the 
Calx operated after the ſame: man- 
ner, if not more powerfully. ::.;For 
ſometimes; eſpecially: when 'twas xe- 


duced to ſmall pieces, it_would upoy 
its 
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its coming into the water make ſuch 
a brisk noiſe, as'might almoſt paſs for 
a:kind of Exploſion. ] | 

Theſe Phenomena ſeem to argue, 
that the Diſpoſition that Lime has to 
grow hot with water, depends much 
on ſome peculiar Textures fince the 
aqueous parts, that -one would thiok 
capable of quenching all or moſt of 
the Atomes of Fire that are ſuppo- 
ſed to adhere to Quick-lime, did not 
near ſo much weaken the diſpoſition 
of it'to Incaleſcence, as the accefſlt- 
on of the ſpirituous Corpuſcles and 
their Contexture, ' with thoſe of the 
Lime, increafed that igneous Diſpo- 
ſition. | And'that there might inter- 
vene ſuch an aſlociation, ſeetns to 
me'the more probable , not onely 
becauſe much of the giftiIl'd Liquor 
was as phlegmatick, as if it had been 
robb'd of its more aGive parts, | but 
becauſe I have ſometimes had Spirit 
of Wine come over with Quick-lime 
not in unobſerved ſteams, but white 
fumes. To which I ſhall adde; that, 
beſides that the 'Tafte, and-perhaps 

> od Odour 
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Odour of the Spirit of Wine, is oft- 
en manifeſtly changed by a well- 
made Diſtillation from Quick-lime z 
T have ſometimes. faund that Liquor 
to give the Lime a kind of Alcalizat 
penetrancy , not .to ſay fierineſs of 
Taſte, that was very brisk and re- 
markable. But. I will not undertake, 
that every Experimenter, nor I my 
ſelf, ſhall always make trials of chis 
kind with the ſame ſucceſs that I had 
in thoſe 'above recited , in regard 
that I have found Quick-limes to 
differ much, not anely accarding to 
the degree of their Calcigatiov, and 
to their Recentneſs , but alſo, and 
that eſpecially, according to the dif- 
fering- oatures of. the ſtones and a- 
ther. bodies calcined. . Which Ob- 
ſervation engages: me the more to 
propoſe what bath been hitherto der 
liver'd about Quick-lime, as anely 
Narratives and a Conjequres which 
I now perceive hasdetain'd usſo long, 
that lam pblig d to. baſten to the xe+ 
maining Experiments, .aud to be the 
more fuccinCt in deliveripg —_ | 
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EXPER. VI. 


A Nd it will be convenient to be- 
= gin with an inſtance or two of 
” the Production of Heat , wherein 
” there appears not to intervene any 
2 thing 1a the part of the Agent or 
Patient but Local Motion, and the 
natural Effe&s of it. And as to this 
ſort of Experiments, a little attenti- 
on and refleftion may make ſome fa- 
miliar Phenomenow appolite to our 
preſent purpoſe. When, for ex- 
ample, a Smith does haſtily hammer 
a Naft or ſuch like piece of iron, the 
hammer'd metal will grow exceeding 
> hot, and yet there appears not any 
= thing to make it ſo,ſave the forcible 
2 motion of the hammer which im- 
= preſles a vehement and variouſly de- 
= termin'd agitation of the ſmall parts 
of the Iron; which being a cold 
| body before, by that ſuperinduc'd 
commotion of its ſmall parts , be- 
comes in divers ſenſes hot firſt in a 
more 
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more lax acceptation of the word in 
reference to ſome other bodies, in 
reſpet of whom 'twas cold before, 
and then ſexfbly hot; becauſe this 
newly gain'd agitation ſurpaſles 
that of the parts of our fingers. 
And 1n this Inſtance 'tis not to be o- : 
verlookt , that oftentimes neither / 
the hammer, by which, nor the an- ;: 
vil, on which a cold piece of Iron is | 
forged , ( for all iron does not re- |: 
quire precedent ignition to make it | 
obey the hammer ) continue cold, | 
after the operation is ended 3 which | 
ſhews, that the Heat acquird by the | 
forged piece of iron was not com- # 
municated by the Hammer or Anvil 2 
as Heat, but produc'd in it by moti- * 
on, which was great enough to put © 
ſo ſmall a body as the piece of iron 7 
into a ſtrong and confus'd motion of * 
its parts without being able to have 7 
the likeoperation uponſo much grea- 7 
ter maſles of metal, as the Hammer ® 
and the Anvil ; though if the percuſ- 
ſions were often and nimbly renew- 7% 
ed, and the Hammer were but mm E, 
tals = 
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this alſo might be heated, ( though 
not ſo ſoon nor ſo much as the iron; ) 
by which one may alſo take notice, 
that 'tis not neceſſary, a body ſhould 
be it felf hot, to be calorific, And 
now I ſpeak of ſtriking an tron with 
a Hammer, IT am put in mind of an 
Obſervation that ſees to contradict, 
but does zndeed confirm,our Theory: 
Namely, that , if 2 ſomewhat large 
nail be driven by a hammer into a 
plank or piece of wood, it will re- 
ceive divers ſtrokes on the head be- 
fore it grow hot z but when 'tis dri- 
ven to the head, ſo that it can go no 
further, a few ſtrokes will ſuffice to 
give it a conſiderable Hgat 3 for 
whilſt, at every blow of the ham- 
mer, the nail enters further and fur- 
therinto the wood, the motion that 
is produc'd is chiefly.progreſiive, and 
is of the whole nail cending one 
way 5 Whereas, when that motion is 
ſtopt, then the impulſe given by the 
ftroke being unable either to drive 
the nail further on, or deſtroy its 1n- 
fireneſs, muſt be ſpent in makivg a 
E 2 VaTi- 
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various vehement and inteſtine com- 
motion of the parts among them. 
ſelves, and in ſuch an one we for- | 
merly obſerv'd the nature of Heat to #7 
conliſt. by 


EXPER. VIL 


N the foregoing Experiment the © 
| brick agitation of the parts of a ® 
heated iron was made ſenſible to the þ 
touch; T ſhall now adde one of the | 
attempts, that I remember I made to 
render it diſcoverable to the eye = 
ſelf. In order to this, and that If! 
might alſo ſhew , that not onely a7 
ſenſible but an intenſe degree of heat 7 
may be produc'din a piece of cold}; 
iron by Local Motion, I caus'd a bar# 
of that metal to be nimbly ham-|þ 
mer'd by two or three luſty men ac-# 
cuſtom'd to manage that Inſtrument; | 
and theſe ſtriking with as much 
force ,, and as little intermiſſion as 
they could upon the iron, ſoon 
brought it to that degree of Hen, 

that}: 
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that not onely 'twas a great deal too 
hot to be ſafely touched, but proba- 
bly would, according to my delign, 
have kindled Gunpowder, if that 
which I was fain to make uſe of had 
been of the beſt fort: For, to the 
wonder of the by-ſtanders, the iron 
kindled the Sulphur of many of the 
grains of the corns of powder, and 
made them turn blue, though I do 
not well remember, that it made any 
of them go oft. 


EXPER. VIIL. 


Efides the effe&s of manifeſt and 
B violent Percuſfſions, ſuch as 
thoſe we haye been taking notice of 
to be made with a hammer, there are 
among Phenomena obvious enough, 
ſome that ſhew the Producibleneſs of 
Heat even in cold iron, by cauſing 
an inteſtine commotion of its parts : 
For we find, that, if a piece of iron 
of a convenient ſhape and bulk be 
nimbly filed with a large cough File, 
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a conſiderable degree of Heat will 
be quickly excited in thoſe parts of 
the iron where the File paſſes to 
and fro , the many prominent parts 
of the Inſtrument giving a multi- 
tude of ſtrokes or puſhes to the parts 
of the iron that happen to ſtand in 
their way, and thereby making 
them put the neighbouring parts in- #7 
to a brisk and confus'd motion, and 7: 
ſo into a ſtate of Heat. , Nor can it | 
be well objected, that upon this ac- | 
count the File it ſelf ought to grow | 
as hot as the iron, which yet it will # 
not do fince, to omit other anſwers, 
the 'whole body of the File being 
moved to and fro , the ſame parts, 
that touch the iron this moment; 
paſs off the next, and beſides have 7 
leaſure to cool themſelves by com- 7: 
municating their newly received A- 
gitation to the air before they are | 
brought tograte again upon theiron, 
which, being fuppoſed to be held im- 
moveable, receives almoſt perpetual 
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We i 
+ 
£4 
» Tr 


te 


yn. te. ie 


oy FP Www iuUuWW Ow ht Yo 5 FFF wands + W959 aF Ve 


kW & 


$42. 


of Þeatand Cold, 65 
We find alſo,that Atcrition, if it be 
any thing vehement, is wont to pro- 
duce Heat in the ſolideſt bodies 5 as 
when the blade of a Knife being 
nimbly whetted grows preſently hot. 
And if having taken a braſs Nail, 
and driven it as far as you can tothe 
end of the ſtick, to keep it faſt and 
gain a handle, you then ſtrongly rub 
the head to and fro againſt the floor 
or a plank of wood, you may quick- 
ly find it to have acquired a Heat in- 
tenſe enough to offend , if not burn 
ones fingers. And I remember,that 
Jing once in exceeding hot weather 
in a Coach, which for certain rea- 
ſons we caus'd tobe driven very faſt, 
the attrition of the Nave of the 
W heel againſt the Axel-tree was ſo 
vehement as obligd us to light out of 
the Coach to ſeek for water, to cool 
the over-chafed parts, and ſtop the 
growing miſchief the exceſſive Heat 
had begun todo. 

The vulgar Experiment of ſtrike- 
ing fire with a Flint and Steel ſuffici- 
ently declares, what a heat in a trice 
| E 4 may 


66 Of the Pechanical Dagine 
may 'be produc'd in cold bodies by 


- Percuſſion, or Colliſion ; the later of 


which ſeems but mutual Percuſſion. 
But Inſtances. of the ſame ſort 

with the reſt mentjon'd in this VI. 

Experiment being obvious enough, 


I ſhall forbear to multiply and infiſt 


on them. = 


EXPER. IX, 


Or the ſake of thoſe that think 
n the Attrition of. contiguous 
air 1s neceſilary to the Produdi- 
on. of manifeſt Heat , I thought a- 
mong other things of the follow- 


ing Experiment, and made Trial of 


RS: 5 | 

- We took ſome hard black Pitch, 
and having in a Baſon, Poringer, or 
ſome ſuch Veſſel , placed it a conve- 
nient diſtance under water, we caſt 
on it with a good Burning-glaſs the 
Sun-beams in- ſuch a manner, that 
notwithſtanding the Refraftion that 
they ſuffer'd in the paſlage through 
; I ' the 
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the interpoſed water, the Focus fell 
upon the Pitch , wherein it would 
produce ſometimes bubbles , ſome- 
times ſmoak, and quickly com- 
municated a degree of Heat capa- 
ble to make Pitch melt, if not alſo 
to boil. | | E 


EXPER. X. 
"Hough the firſt and ſecond Ex- 


; periments of Section I. ſhew, 
that a conſiderable degree of Cold is 
produc'd by the diſflolution of Sal 
Armoniac in common water; yetby 
an additament , though but ſingle, 
the Texture of it may be ſoalter'd, 
that, inſtead of Cold, a notable de- 
greeof Heat will be produced, if it 
be diſſolved in that Liquor. Forthe 
manifeſtation of which we devisd 
the following Experiment. 

We took Quick-lime, and flaked 
it in common cold water , that all 
the igneous or other pazticles, to 
which its power of heating that Li- 
quor 
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quor is aſcrib'd , might be extracted 
and imbib'd, and ſo the Calx freed #7 
from thems then on the remaining | 


S 


powder freſh water was often pour- {7 


ed, that all adhering reliques of Salt # 


might be waſh'd off. After this, the 7 
thus dulcified Calx, being again well 7 


dried, was mingled with an equal :: 
weight of powder'd Sal Armoniac, :: 
and having with a ſtrong fire melted | 
the maſs, the mixture was poured #* 
out; and being afterwards beaten | 
to powder, having given it a com- | 
petent time to grow cold , we put | 
two or three ounces of it into a wide- 
mouthed Glaſs , and pouring water 
upon it, within about a minute of an * 
hour the mixture grew warm, and 7 
quickly attain'd fo intenſe a Heat, 
that I could not hold the Glaſs in my #7 
hand. And though this Heat did | 
not long laſt at the ſame height, it | 
continued to be very ſenſible for a 
conſiderable time after. 
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EXPER. XI. 


TO confirm this Experiment 
by a notable variation; we 

took finely powder'd Sal Armoniac, 
and filings or ſcales of Steel, and 
when they were very diligently mixt 
( for that Circumſtance ought to be 
obſervd ) we causd them to be 
gradually ſublim'd in a glaſs veſle], 
giving a ſoxart fire towards the latter 
end. By this Operation fo little of 
the mixture aſcended , that, as we 
defired , far the greateſt part of the 
Sal Armoniac ſtaid at the bottom 
with the metal 3 then taking out the 
Caput - mortunrs , I gave it time 
throughly to cool , but in a Glaſs 
well ſtopt, that'it might not imbibe 
the moiſture of the Air , (as it is 
very apt to do, ) And laſtly, 
though the Filings of Steel, as well 
as the Sal Armoniac , were bodies 
aQually cold, and {ſo might be 
thought likely to increaſe > not 
check, 
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check, the coldneſs wont to be pro- 
duced in water by that Salt; yet 
putting the mixture into common 
water, there enſued, as we expect- 
ed, an intenſe degree of Heat. 
And I remember, that having ſub- 
lim'd the forementioned Salt in di- |: 
ſtin& Veſſels, with the Filings of 
Steel, and with Filings of Copper, 
and for curioſities ſake kept one of 
the Caput mortunms ( for I cannot 
certainly call to mind which of the 
two it was, ) divers moneths, (if I 
miſtake not, eight or nine, we at 


length took it out of the Veſlel, 
wherein it had been kept carefuily 
ſtopt, and, upon trial, were not de- 
ceivd in having expected, that all 
that while the diſpoſition to give 
cold water a notable degree of Heat 
was preſerved init. : 
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EXPER. XII. 


F Experiments were made after 
|| the above recited manner with 
Sal Armoniac and other mineral bo- 
dies than Iron and Copper, tis not 
improbable, that ſome of the emer- 
ging Phenomena would be found to 
confirm what has been ſaid of the 
Intereſt of Texture, ( and ſome few 
other Mechanical AftieQions) in the 
Production of Heat and Cold. Which 
Conjecture is ſomewhat favoured by 
the following Trial. Three ounces 
of Antimony, and an equal weight 
of Sal Armoniac being diligently 
powder 'd and mixt, were by degrees 
of fire ſublimed in a Glaſs-veſlel, 
by which Operation we obtain'd 
three differivg Subſtances, which we 
cauſed to be ſeparately powder'd, 
when they were taken out of the 
Sublimiog Glaſs, leſt the air or time 
ſhould make any change in them 
and having before put the ball of a 
200d 
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good ſeal'd Weather-glaſs for a 
while into water , that the Spirit of | 


Y 


Wine might be brought to the tem- # 
per of the external Liquor, we put | 
on a convenient quantity of the 
powder'd Capt mortuum, Which a- 7 
mounted to two ounces, and ſeemed 7 
to be little other than Antimony, 7 
which accordingly did ſcarce ſenſt- :; 
bly raiſe the Spirit of Wine in the 
Thermoſcope , though that were a 
tender one, Then laying aſide that 
water, and putting the Inſtrument 
into freſh, of the ſame temper, we 
put to 1t a very yellow Sublimate, 
that aſcended higher than the other 
parts, and -ſcemed to conliſt of the 
more ſulphureous flowers of the An- 
timony, with a mixture of the more 
volatile parts of the Sal Armoniac. 
And this Subſtance made the tinQ- 
ed Spirit-in the Thermoſcope de- 
ſcend very {lowly about a quarter of 
an inch 3 but when the Inſtrument 
was put into freſh water of the ſame 
temper, and we had put in ſome of 
the powder of the lower ſort of Sub- 

lmate; 
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limate , which was dark coloured, 
though both the Antimony and Sal 
Armoniac, it conſiſted of, had been 
Jang expoſed to the attion of a Sub- 
—_ Heatz yet the water was 


| thereby ſpeedily and notably cool- 


ed, infomuch, that the Spirit of 
Wine in the Weather-glaſs haſtily 
deſcended , and continued to link, 
till by our gueſs it had fallen not 
much ſhort of three inches. Of 
theſe Phenomena the Etiology, as 
ſome Moderns call the Theory, 
which propoſes the Cauſes of things, 
is more eaſe to be found by a little 
conſideration, than to be made out 
in few words. 

We made alfo an Experiment like 
that above recited, by ſubliming 
three ounces a piece of Minium and 
Sal Armoniacz in which Trial we 
found, that though in the Caput mor- 
tur, the Salt had notably wrought 
upon the Calx of Lead, and was in 
part aſſociated with it, as appear 'd 
by the whiteneſs of the ſaid Capat 
mortaum, by its (weetiſh Taſte, and 


by 
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by the weight (which exceeded four 
drarms that of all the Xininns ) yet 


2 
7 


. a cohvenient quantity of this pow- # 
derd mixture being put into water, 
whereia the former Weather-glaſs 7 
had been kept a while , the tinted ' 
Spirit of Wine was not manifeſtly *? 
either raiſed or depreſt. And when ' 
in another Glaſs we proſecuted the >: 
Trial with the Sal Armoniac that ©: 
had been ſublimed from the Aint. 
412, it did indeed. make. the Spirit | 
of Wine deſcend, but ſcarce a quar- | 
ter ſo much as it had been made to | 
fall by the lately meation'd Subli- & 
. mate of Sal Armoniac and Anti» # 
mony, | = 
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EXPER. XIII, 


. Is known that many learned 
men, beſides ſeveral Chymi- 

cal Writers, aſcribe the Incaleſcences, 
that are met with in the diflolution 
of Metals, to a conflict ariſing from 
a certain Amtipathy or Hoſtility, 
which they ſuppoſe between the con- 
flicting bodies, and particularly be- 
tween the Acid Salt of the one, and 
the Alcalizate Salt, whether fixt or 
volatile, of the other. But ſince this 
Dodtrine ſuppoſes a hatred between 
Ioanimate bodies, in which 'tis hard 
to conceive, how there can be any 
true paſſions, and docs not intelligi- 
bly declare,by what means their ſup- 
pos d Hoſtility produces Heat 3 *cis 
not hkely, that, for theſe and ſome 
other Reaſons, Inquiſlitive Natura- 
liſts will eafily acquieſce in it. And 
on the other ſide it may be coali- 
der'd, whether it be not more pro+ 
bable, that Heats, ſuddenly produ- 
F cedy 
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ced in mixtures, proceed either from 
a very quick and copious diffuſion of 
the parts of ' ane body through thoſe # 
of another , whereby both are con- 
fuſedly tumbled and pur into a calo- 7 


rific motion 3 or from this , that the Þ 


parts of the diſſolved body come to F. 


be every way in great numbers vio- 
lently ſcatter 'd;zor from the fierce and X 
confuſed ſhocks or juſtlings of the 7 


Gorpuſcles of the conflicting bodies, 
-or maſles which may be ſuppos'd to & 
have the motions of their parts dif- 
feringly modified according to their 
reſpective Natures: Or from this, 
that by the plentiful ingreſs of the 
Corpulſcles of the one into the al- 


moſt commenſurate parts of the o- 


ther , the motion of ſome etherial |: 
matter that was wont before ſwiftly i 
to permeate the diſtin& bodies, | 
comes to be check'd and diſturbed, 
and forced toeither brandiſh or whirl ® 
about the parts in a confus'd man- 
ner, till it have ſettled it (elf a free 
paſlage through the new mixture, | 
almoſt as the Light does thorow di- 

vers © 
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vers troubled liquors and vitrified bo- 
dies, which at length ir makes tranſ- 
parent. But without here engaging 
in a ſolemn examination of the Hy- 
potheſſs of Alcali and Acidnum , and 
without determining whether any 
one, or more of the newly men- 
tion'd Mechanical Cauſes, or whe- 
ther ſome other, that I have not yet 
named, is to be entitled to the effec 5 
2 it will not be impertinent to propoſe 
& divers [nſtances of the Production of 
& Heart by the Operation of one A- 
= gent, Oyl of Vitriol , that it may be 


LA confider'd whether it be likely, that 


this fingle Agent ſhould upon the 
2 ſcore of Antipathy , or that of its 
Z being an Acid Menſtruum , be able 
Z to produce anintenſe Heat in many 
2 bodies of ſodiffering natures as are 
Z ſomeof thoſe that we ſhall have oc- 
= cation to name. And now I pro- 
2 ceed to the Exveriments them- 


Take 
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Tke ſome ounces of ſtrong Oyl # 
of Vitriol, and ſhaking it with three # 
or four times its weight of common |? 
water, though both the liquors were ©: 
cold when they were put together, * 
yet their mixture will in atrice grow 
intenſely hot,, and cantinue conf: F 
derably ſo for a good while. In this”: 
caſe it cannot probably be pretend- 
ed by the Chymiſts, that the Heat”: 
ariſes from the covflift of the Acid}; 
and Alcalizate Salts abounding in the 
two liquors, fince the common wa 
ter is ſuppos'd an elementary body 
devoid of all ſalts 5 and at leaſt, be 
ing an inlipid liquor, *will ſcarce be 
thought to have Alcali enough to? 
produce by its Reaction ſo intenſe a! 
Heat. ' That the Heat emergent up-{ 
on ſuch a mixture may be very great, 
when the Quantities of the mingled? 
liquors are conſiderably ſo, may be 
ealily concluded from one of my 
Memorials , wherein I find that no 
more than two ounces of Oyl off 
Vitriol being poured (but not all at 
once) Into tour ounces onely of di-# 
ſtilled# 
x2 
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ſtilled Rain-water, made and kept 
it manifeſtly warm for a pretty deal 
above an hour, and during no ſmall 
part of that time , kept it ſo hot, 
that 'ewas troubleſome to be hand- 
led. 


EXPER. XIV. 


He former Experiment brings 

into my mind one that I men- 
= tion without teaching it in the Hi- 
= ſtory of Cold, and it appeard very 
= ſurprizing to thoſe that knew not the 
Z ground of it. For having ſometimes | 


= merrily propos'd to heat cold li- 


2 quors with Ice, the undertaking 
i ſeem'd extravagant if not impoſi- 
= ble, but was eafily perform'd by ta- 
= king out of a baſon of cold water, 
= wherein divers fragments of Ice were 
- ſwimmin2, one or two pleces that [I 
E perceived were well drenched with 
Z rhe liquor, and immerſing them ſud- 


ny denly into a wide-mouth'd Glaſs 


I wherein ſtrong Oyl of Vitriol had 
'S F 3 been 
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been put ; for this Menſtruum , pre- 7 
ſently mingling with the water that | 
adher'd to the ice, produc'd in it a |: 


brisk heat, and that ſometimes 
with a manifeſt ſmoke , which nim- = 


bly diſſolved the contiguous parts 7 
of Ice, and thoſe the next , and ſo |: 
the whole Ice being ſpeedily re- 7 
duced to water , and the corroſive |} 
Menſtruum being by two or three *: 
ſhakes well diſperſed through it, 
and mingled with it, the whole mix-& 
ture would grow in a trice ſo hot, # 
that ſometimes the Vial that con-F 
tain'd it, was not to be endured in 
ones hand. oT 
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EXPER. XV. 


Otwithſtanding the vaſt diffe- 
rence betwixt common water 

and high reQified Spirit of Wine, 
whereof men generally take the for- 
mer for the moſt contrary body to 
fire, and whereof the Chymiſts take 
the later to be but a kind of liquid 
Sulphur, fince it may preſently be 
all reduc'd into flame 5 yet, as I ex- 
pected, I found upon trial, that Oyl 
of Vitriol being mingled with pure 
Spirit of Wine, would as well grow 
hot, as with common water. Nor 
does this Experiment always require 
great quantities of the liquors. For 
when 1 took but one ounce of ſtrong 
Oyl of Vitriol , though I put to it 
leſs than half an ounce of choice 
Spirit of Wine, yet thoſe two being 
lightly ſhaken together , did in a 
trice conceive ſo brisk a Heat, that 
they almoſt fill'd the vial with fumes, 
and made it ſo hot, thar I had una» 
F 4 wares 
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wares like to have burat my hand 
with it before I could lay it a- # 
{fide . _— Þ ; 

I made the like Trial with the 7 
ſame Corroſive © Menſtruum , ard 7 
common Agque vite bought at a © 
Strong-water-ſhop , by the mixture 7 
of which Liquors, Heat was pro- 
duc'd in the Vial that I could not 
well endure. 


The like ſucceſs T had in an Ex- #7 


periment wherein Oyl of Vitriodl & 
was mixt with common Brandy ; |. 
ſave that in this the Heat produced 
ſeem'd not ſo intenſe as in the for- |: 
mer Trial, which it felf afforded % 
not ſo fierce a Heat as that which ® 
was made With reGified Spirit of 


Wine. 


SCE 
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EXPER. XVI. 


Hoſe Chymiſts, who conceive 

that all the Incaleſcencies of 
bodies upon their being mixt, pro- 
ceed from their antipathy or hoſtili- 
ty, will not perhaps expe, that the 
parts of the ſame body, (either nu- 
merica]ly, or in ſpecie, as the Schools 
phraſe it, ) ſhould, and that without 
manifeſt conflift , grow very hot to- 
gether. And yet having for trials 
ſake put two ounces of Colcothar fo 
ſtrongly calcin'd , that it was burnt 
almoſt to blackneſs, into a Retort,we 
poured upon it two ounces of {troog 
Oyl of Engliſh Vitriol, and found, 
that after about a minute of an hour 
they began to grow ſo hat, that I 
could not endure to hold my hand 
to the bottom of the Veſlel, to 
which the mixture gave a heat, that 
continued ſenſible on the outſide for 
between twenty and thirty minutes. 


n 
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EXPER. XVII 


——_ I have not obſerv'd a # 
ny Liquor to equal Oyl of © 
Vitriol in the number of Liquors 7 
with which it will grow hot 5 yetl ; 
have not met with any Liquor 7” 
wherewith it came to a greater In- 
cateſcence than it frequently enough |: 
did with common Oyl of Turpen. © 
##ye. For when we cauled divers & 
ounces of each to be well ſhaken 
together in a ſtrong veſlel, faſten'd, # 
to prevent miſchief, to the endof a 
pole or ſtaff; the Ebullition was 7 
great and fierce enough to be not 
undeſervedly admired by the Specta- |: 
tors. - And this brings into my mind 

a pleaſant adventure afforded. by 
theſe Liquors, of each of which, 
having for the Production of Heat 
and other purpoſes, caus d a good 
bottle full to be put up with other 
things into a box, and ſent down in- 


to the Countrey with a great charge, 
that 


rr; co 
yoo bs ——_ . as >> "ty $23 dis Fe 4 
4-425 rea _—_ —————— OT OE ee ee ee teen 
* 'e _ 
n——— _——IvS : — v . ___ 
mi +> hn —ogt ore oo n= =} I = > 
SI. Ger a - om. = 
= ———— > - - u=_ prog... +. ——— _ 
- Cn == NE TEC TTY LES I h - —_— —— 
677 b= Sz = 


of Þeat andCold. 38g 


that care ſhould be had of the Glaf- 
ſes 3 the Wagon, in which the box 
was carried, happend by a preat 
jolt , that had almoſt overturn it, 
to be fo rudely ſhaken , that theſe 
Glaſles were both broken, and the 
Liquors, mingling in the box, made 
ſuch a noiſe and ſtink, and ſent forth 
ſuch quantities of ſmoke by the 
vents, Which the fumes had open'd 
to themſelves, that the Paſſengers 
with great outcries and much haſte 
threw themſelves out of the Wa- 
gon, for fear of being burat in it. 
The Trials we made with Oyl of 


Turpentine , when ſtrong Spirit of 
Nitre was ſubſtituted in the ſtead of 
Oyl of Vitriol , belong not to this 
place. 
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EXPER. XVIII. 


Ut though Petrolenzz, eſpecially 
when redified, be, as I have 
elfewhere noted, a moſt fubtile Li- 
quor,. and the lighteſt I have yet had 
occaſion to try yet to ſhew you 
how much the Incaleſcence of Li- 
quors may depend upon their Tex- 
ture, I ſhall adde, that having mixt 
by degrees one ounce of redifted 
Petroleum , with an equal weight of 
ſtrong Oyl of Vitriol , the former 
Liquor ſeemed to work upon the 
Surface of this laſt named,almoſt like 
2 Merſirunm, upon a metal, innume- 
rous and ſmall bubbles continually 
aſcending for a while into the Oleum 
Petre, which had its colour manifel(t- 
iy alter'd and deepen'd by the ope- 
ration of the ſpirituous parts. But 
by all the action and re-aftion of 
theſe Liquors, there was produced 
no fuch ſmoaking and boiling , or 
intenfe heat, 8s 1f Oyl of Turpen- 
tine 
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tine had been employed inſtead of 
Oyl of Vitriolz the change which 
was produc d as to 9xalities being 
but a kind of Tepidneſs dilcoverable 
by the Touch. | 

Almoſt the like ſucceſs we had in 
the Conjunction of Petroleum, and 
Spirit of Nitre , a more full account 
whereof may be elſewhere met 
with. 

In this and .the Jate Trials I did 
not care to make uſe of Spirit of 
Salt , becauſe, at leaſt, if it be but 
ordinarily ſtrong, I found its ope- 
ration on the Liquors above menti- 
on'd inconliderable, (and ſometimes 
perhaps ſcarce ſenfible)in compariſon 
of thoſe of Oyl of Vitriol, and ia 
ſome caſes of dephlegm'd Spitit of 
Nitre. 
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EXPER. XIX. 


Xperienced Chymiſts will eafily 
believe, that twere not difh- 
cult to multiply Inſtances of Heat 
producible by Oyl of Vitriol upon 
folid bodies, eſpecially Mineral 
ones. For *tis known , that in the 
uſual preparation of Yitriolum Mar- 
tis, there 1s a great efferveſcence ex- 
cited uponthe affufion of the Oyl of 
Vicriol upon Filings of Steel, efpe- 
cially if they be well drenchd in 
common water. And i will ſcarce 
be doubted, but that, as Oyl of Vi- 
triol will (at leaſt partly) diflolve 
a great many both calcin*d and teſta- 
cequs bodies , as I have try 'd with 
Lime, Oyſter-ſhells, &c. fo it will, 
during the diſſolution, grow ſenſi- 
bly, it not intenſely hot with them, 
as 1 found it to do both with thoſe 
newly named, and others, as Chalk, 
Lapis Calaminaris, &c. with the laſt 
of which, if the Liquor be ſtrong, 
It will heat exceedingly, X 
R- 
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EXPER. XX. 


Herefore I will rather take 

notice of its Operation up- 
on Vegetables, as bodies which cor- 
rolive Menſtruums have ſcarce been 
thought fit to diffolve and grow hot 
with. To omit then Cherries, and 
divers Fruits abounding in watery 
Juices, with which, perhaps on that 
very account, Oyl of Vitriol will 
grow hot; I ſhall here take notice, 
that for trial ſake, having mixt a 
convenient quantity of that Liquor 
with Raiſins of the Sun beaten in 
a Mortar , the Raiſtns grew ſo hot, 
that, if I miſremember not, the 


. Glaſs that contain'd it had almoſt 


burnt my hand. 

Theſe kind of Heats may be alſo 
produc'd by the mixture of Oyl of 
Vitriol with divers other Vegetable 
Subſtances; but, as far as I have ob- 
ſerved, ſcarce ſo eminently with any 
dry body, as with the crumbs of 
white 
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white bread, ( or even of brown) 
with a little of which we have ſome- 
times produced a ſurprifing degree 
of Heat with ſtrong or well-de- 
phlegm'd Oyl of Vitriol, which is 
to be ſuppos'd to have been-em- 
ployed in the foregoing Experi- 
ments, and all others mention'd to 
be made by the help of that Men- 
ſtruum in our Papers about Quali- 
ties, unleſs it be in any particular caſe 
otherwiſe declared. 


EXPER. XXI, 


. Is as little obſerved that Cor- 

rofive Meoſtruums are able 
to work, as ſuch, oa the ſoft parts of 
dead Animals, as on thoſe of Vege- 
tables, and yet I have more than 
once produced a notable Heat by 
mixing Oyl of Vitriol with minced 
fleſh whether roaſted or raw. 
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EXPER. XXII. 


; Hough common Sea-falt does 
Y [ uſually impart ſome degree; 
= thoughnot an iatenſe one, of Cold- 
neſs uato common water, during the 
| act of Diſſolution 3 yet ſome Trials 
” have informed me ; that if It were 
EF caſt into a competent quantity of 
= Oyl of Vitriol, there would for the 
moſt part .inſue- an Incaleſtence, 
which yet did not appear to ſucceed 
ſo regularly, as in moſt of the fore- 
going Experiments. But that Hear 
© ſhould be produc'd ufually, thought 
= not perbaps conſtantly , by the a- 
bove-named Menftruum and Salt, 
ſeems therefore worthy of our notice, 
becauſe *'tis known to Chymilſts, thar 
common Salt is one main Ingredient 
of the few that make up common 
 faRtitious Sal Armoniac, that is 
© wont to be ſold in the Shops. And 
© Thave been informd, that the ex- 
= cellent Academians of Florence have 
: G - ob- 
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Obſerved, that Oyl of Vitriol would 
not grow hot but cold by being put 
upon Sal Armoniac: Something like 
which I took notice of in rectified 
Spirit of Sulphur made per Campa- 
yam, but found the effect much more 
conſiderable , when, according to 
the Ingenious Florentine Experi- 


ment, I made the Trial with Oyl of #& 


Vitriol z which Liquor having al- 
ready furniſhed us with as many 
Phenomena tor our preſent purpoſe 
as could be well expected from one 
Agent, I ſhall ſcarce in this Paper 


about Heat make any fartheraiſe of 2 


It, but proceed to (ome other Expe- 


riments, wherein it does got inter» | 
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EXPER. XXII. 


CATE took a good Jump of com+ 
MW mon Sulphur. of a conveni- 
ent ſhape, and having rub'd or chat'4 
it well, we found, as we expected 
that by this attrition It grew fcn« 
ſibly warm.z and , That there wag 
an inteſtine agitation , which you 
know is Local Metion, made by this 
attrition , did appear not onely by 
the newly mentiou'd Heat, whole 
nature conſiſts 1n motion, and by the 
antecedent preffure , which was fit 
to put the parts into a diſorderly vis 
bration, but alſo by the ſulphureous 
ſteams, which 'twas calle to ſme]] by 
holding the Sulphur to ances noſe, as 
ſoon as it had been-rub'd. Which 
Experiment , though it may ſcem 
trivial in itſelf, may be worth the 
conlideration of thoſe Chymilts, 
who would derive all the Fire and 
Heat we meet with in ſublunary bo- 
dies from Sulphur. For in'our cafe 

C 2 a 
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a maſs of Sulphur , before its parts 
were put into a new and brisk mo- 
tion, was ſenſibly cold, and as ſoon 
as its parts were put into a greater 
agitation than thoſe of a mans fin- 
gers, it grew ſenſibly hot 3 which 
argues, that *twas not by its bare 
preſence, or any emanative ation, 
(as the Schools ſpeak ) that the 
Sulphur communicated any Heat to 
my hand ; and alſo that, when *cwas 
brickly moved , it did impreſs that 
Quality, was no more than another 
ſolid body, though incombuſtible as | 
common Glaſs, would have done, if | 
its parts had been likewiſe put into | 
an agitation ſurpaſſing that of my 
organs of feeling 3 ſo that in our 
Experiment, Sulphur it ſelf was be- 
holden, for its actual Heat, to Lo- 
cal Motion , produced by external 
agents In 1ts parts. 
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COT ER . 
2 


EXPER. XXIV. 


E thought it not amiſs totry, 

. Whether when Sal Armoni- 
ac, that much infrigidates water, and 
Quick-lime, which is koown to heat 
It» were by the fire. exquiſitely min- 
gled, the mixture would impart to 
the Liquor a moderate or an intenſe 
degree of either of thoſe Qualities, 
In proſecution of which Inquiry we 
took equal parts of Sal Armoniac 
and Quick-lime, which we fluxed 
together, and putting an ounce, by 
gheſs, of the powder'd mixture into 


 aVialwith a convenient quantity of 


cold water, we found, that the colli- 
quated maſs did, in about a minute, 
ſtrike ſo great a heat through the 
Glaſs upon my hand, that I was glad 
to remove it haſtily for fear of being 
ſcorched. 


96 Of the Mechanical Ozigine 


EXPER. XXV. 
WW: have given ſeveral, *and 


| might have given many 
more, Inſtances of the Incaleſcence 
of Mixtures, wherein both the Iogre- 
dients were Liquors, or at leaſt one 
of them was. # fluid body. Bur 
ſometimes Heat may alſo be pro- 
duc'd by the mixture of two pow- 
ders fince' it has been obſerved in 
the preparation of the Butter or Oyl 
of Antimony , that, if a ſufficient 
quantity of beaten Sublimate be ve- 
ry well mingled with powder'd Anti- 
mony, the mixture, after it has for a 
competent time ( which varies much 
according to circumſtances , as the 
weather, veilel, place, &c. wherein 
the Experiment is made) ftood in 
the air, would ſometimes grow ma- 
nifeſtly hot, and now and then fo 
iatenſely ſo, as to ſend forth copious 
and fetid fumes almoſt as if it would 
take fire, There is another Expe- 
| riment 
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riment made by the help of Anti- 
mony,, and a pulverizd body, 
wherein the mixture, after it had 
been for divers hours exposd to 
the air, viſibly afforded us mineral 
Futhes, And to theſe I could adde 
more conſiderable, and perhaps 
ſcarce credible , Inſtances of bodies 
growing | hot without Liquors , if 
Philanthropy did not forbid me. But 
to return to oar Butter of Antimo- 
ny, it ſeems not unfit to be enquired, 
whether there do not unobſervedly 
intervene an aqueous moiſture, 
which (capable of relaxing the 
ſalts, and ſetting them a work) 1 
therefore ſuſpeted might be attract- 
ed ( as men commonly ſpeak ) from 
the airy ſincethe mixture of the An- 
timony and the Sublimarte is preſcri- 
bed to be placed in Cellars3z and in 
ſuch we find, that Sublimate, or at 
tea(t the ſaline part of it, is reſolved 
per deliquinm, ( as they call it ) 
which is nothing but a ſolution made 
by the watery ſteams wandering in 
the Air. 
& 4 E X = 
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EXPER, XXVI. 


Have formerly deliver'd ſome In- 
| ſtances of the Incaleſcence. pro- 
duc'd by water in bodies that-are 
readily diflolv'd in jt, as Salt of Tar- 
tar and Quick- lime, : But one would 
not lightly expect, that meer water 
ſhould ; produce an Incaleſcence in 
ſolid bodies that are generally grant- 
ed to be inſolublein itz and are not 
wont to be, at leaſt without length 
of time , vilibly wrought on by it 5 
pod y<t trial has aſſured me, that a 
notable Incaleſcence may be pro- 
duc'd by common water in flower or 
fine powder of Sulphur, and Filings 
of Steel ar Iron. For when, in 
vyummer time, I caus'd to be mingled 
a good quantity , ( as half. a pound 
or rather a pound of each of the In- 
gredients ) and caus'd. them to be 
tnroughly drenched with common 
water, 1n a convenient quantity 
whereof they were very well dire 
re 
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red up and down, and carefully min- 
oled, the mixture would in a ſhort 
time, | ym-2p leſs than an hour, 
grow ſo hot, that the Veſlel that 
contain'd it could not be ſufferd in 
ones hand 5 and the Heat was mani- 
felted to other Senſes than the 
Touch, by the ſtrong fulphureous 
ſtink that invaded the noſe, and 
the thick ſmoak that aſcended out 
of the mixture , eſpecially when it 
was ſtirrd with a ſtick or ſpattle. 
Whether the ſucceſs will be the ſame 
at all times of the year, I do not 
know, and ſomewhat doubt, ſince 
I' remember not, that I had occaſion 
to try It in other Seaſons than in 
Summer, or in Autumn. 


ON EXPER, XXVII. 
Nthe Inſtances that Chymiſtry js 
wont to afford 'vs of the Hear 
produc'd by the ation of Menftru- 
uffs upon other bodies, there inter- 
vetes- ſore liquor , 'properly fo 
calf, 'that wets the hands of thoſe 
that ronch it 5 ag9d there are divers 
of 'the: more judicious Chymiſts, that 
Joyh with the generality of the Na- 
toara/rfis 3n denying,that Quickſilver, 
which is indeed a fluid: body , but 
not a moift and wetting one in re- 
ference to us, will produce Heat by 
Is immediate a&fon on any other 
body , and particularly on Gold. 
But though I was long inclinable to 
their opinion ,, yet I cannot now be 
of it, feveral Trials having aſſur'd 
me, that a Mercury, whether af- 
forded by Metals and Minerals, 
or impregnated by them, may 
by its preparation be enabled to 


infiquate it (elf nimbly into the 
body 
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body of Gold, whether calcin'd 


or crude, and become manifeſtly 
incaleſcent with it in leſs than two 
or three minutes of an hour. 


EXPER. XXVIIL 


Ince we know that ſome natural 
g Salts, and eſpecially Salt-peter, 
can produce a Coldneſs in the water 
they are diſſolved in, I thought it 
might not be impertient to our en- 
quiry into Heat and Cold, and might 
perhaps alſo contribute ſomewhat to 
the diſcovery of the Strucqure of 
Metals, and the ſalts that corrode 
them, if Solutions were made of 
ſome Saliform'd bodies, as Chymiſts 
call them, that are made up of me- 
talline and ſaline parts, and do fo 
abound with the latter , that the 
whole Concretions are on their 
account diſſoluble in common was 
ters | 
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Other Experiments of this ſort 
belonging leſs to this place than to 
another, I ſhall here. onely for ex- 
ample ſake take notice of one that 
we made upon Quickfilver , which 
is efteem'd the coldeſt of Metals. 
For having by Giſtilling from it four 
times its weight of Qyl of Vitriol, 
rednc'd it toa powder, which on the 
account of the adhering Salts of the 
Menftruum that it detaind, was 
white and gliſtering , we put this 
powder into a wide-mouth'd Glaſs 
of water, wherein a feald Wea- 
ther-glaſs had been left before it be- 
gan manifeſtly to heat the water, as 
appear'd by the quick and conſider- 
able aſcent of the tinted Spirit of 
Wine , that continued to riſe upon 
putting in more- of the Magiſtery 
which warm event is the more re- 
markable , becauſe of the obſerva- 
tion of Helwont , that the Salt ad- 


hering to the Mercury, corroded in | 
good quantity by Oyl of Vitriol, | 


if 
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if it be waſhed off and coagulated, 
becomes a kind of: Alom. 


The event of the former Trial 
deſerves the more notice , becauſe 
having after the ſame manner and 
with the ſame Weather-glaſs made 
an Experiment with common wa- 
ter, and the powder of Yitrioluns 
Martis , made with Oyl of Vitriol 
and the Filings of Stee), the tinted 
Spirit of Wine was not at all im- 
pell'd up as before, but rather, at- 
ter a while, began to ſubſide, and 
fell, though very ſlowly , about a 
quarter of an inch, The like Ex- 
periment being tried with powder d 
Sublimate in common water, the li- 
quor in the Thermoſcope was ſcarce 
at all ſenſibly either raisd or de- 
preſt , which argued the alteration 
as to Heat or Cold, to bave been 
_— none or very inconſider- 
aDlCcs 


Having 
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Having given warning at the be- 
ginning of this SeQion, that in it I 
aimed rather at offering various than 
numerous Experiments about the 
Production of Heat, I think what 
has been already deliver d may al- 
Jow me to take leave of this Sub- 
jet without mentioning diyers In- 
ſtances that I could eafily adde, but 
think it fitter at preſent to omit. 
For thoſe afforded me by Trials a. 
bout Antiperiſtaſic belong to a Pa- 
per on that Subject. Thoſe that 
might be ofter'd - about Potential 
Heat 1n humane bodies, would per- 
chance be thought but unneceſlary 
after what has been faid of Poten- 
tial Coldneſs; from which an at- 
tentive Conſiderer may ealily ga- 
ther, what according to our Do- 
rine is to be ſaid of the contrary 
Quality, And divers Phenomena , 
which would have been of the moſt 
conſiderable I could have menti- 


oned of the Production of Heat, 
ſince 


of Þeat and Cold, I05J 
fince in them that Quality is the 
moſt exalted, 1 reſerve for the Title 
of Combuſtibleneſs and Incombuſtibi- 
lity, having already ſuffer'd this Col- 
lection (or rather Chaos) of Par- 
ticulars about the Produdion of Heat 
to ſwell to too great a bulk. 
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5 O' make out the Mechanical 

—_— or Produdtion of $4- 

pors , as far as is neceſlary for my 
preſent purpoſe, *twill be expedient 
to premiſe in general, that, accor- 
ding to our notion of Taſts, they 
may depend upon the bigneſs, figure 
and motion of the ſaporifick corpu- 
fcles, conſidered ſeparately, and as 
the affe&ions of ſingle and very mi- 
nute particles of matter; or elſe in a 
fate of conjunRion, as two or more. 
A 2 of 
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of theſe aff-Qions, and the particles 
they bclong to, may be combined or 
aſſociated, either among themſclves, 
or with other particles, that were 
not ſaporous before. And as theſe 
Coalitions and other Aſfociations 
come to be diverſified fo the Taſts, 
reſulting from them, will be altered 
or deſtroyed. $7 

But, to handle theſe diſtintly and 
Fully, were a task not onely too dif- 
ficult and Tong, but improper in this 
Place, where I pretend to deliver 
not Speculations, but matters of Fat: 
in ſetting down whereof nevertheleſs, 
to avoid too much confuſion, I am 
content, where I can doe it readily 
and conveniently, in ſome of my Tri- 
als, to couch ſuch references as may 
beſt point at thoſe Heads, whence 
the Mechanical explications may be 
derived, and conſequently our Do- 
Etrine confi: med. | 

By Taſt confidered as belonging to 
the Obje&, (under which Notion I 
here treatof it,) I mean that quality, 
or Whatever <lſe it be,, which on 

leg 
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P2oduction of Tafls, 5 
bles a body by its. operation, to pro- 
duce in us that ſenſation, which we 
feel or perceive when we ſay we 
#aſs. | 

That this ſomething, whether you 
will call ita quality, or whatever elſe 
it be that makes or denominates an 
obje&t ſaporons, or rather (if I may 
be allowed a barbarous term) ſapo- 
rifich,, may fo depend upon. the ſhape, 
fize, motion, and other Mechanical 
affections of the ſmall parts of the 
taſted body, and reſult from the aſ- 
ſociation of two or more of them, 


* not excluding. their congruity or in» 


congruity to the organs of Taſting, 
may be made probable by the fal- 
lowing Inſtances. 


» 


# _ Ofthe Berhanical 
EXPER. I. 


To divide a Body, almoſt infipid, intg : 
zwo Bodies of very firong and very | 


differing Taſtr. © F 


*"FIIS obſerved, that Salt-peter | 
| Y refined, and by that purifica- Þ 
tion freed from the Sea-ſalt. that is 
wont to be mingled with it, does | 
rather cool the tongue, than make | 
apy great ſaporifick impreſſions on it, 

And though I will not fpy, that it is, 
as ſome haye thought, an infipid ba: ÞÞ 
dy; yet the bitterilhneſs, which ſeems | 
fo be its proper taſt, js but very faint 
and Janguid. And-yet this almoſt | 
inſipid body, being diſtilled by the 
way of Inflammation, (which I elſe- 
where teach,) or even by the helpof | 
an. additament-of ſuch clay as is it 
ſelf a taſtleſs body, will afford a Ni- 
trous ſpirit, that is extreamly ſharp 
or corroſive upon the tongue, and 
yill diſſolve ſeveral Metals them- 
| rk and a fixe ſalt, that 18 like- 
ns 4. tees cena rs 5 t9-de wiſe 
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P:odudion of Tafts, y 
wiſe very ſtrongly taſted, but of a 
taſt altogether different from that of 
the Spirit, that is extreamly ſharp or 
corrolive upon the tongues and ac- 
cordingly, this ſalt will. difſolve di- 
vers compad bodies that the other 
will not work on, and will precipi- 
tate divers metals and other con» 
cretes out of thoſe ſolutions, that 
have been made of them by the Spi- 
rit, 


EXPER. II. 


Of two Bodies, the one highly Acid and 
corroſive, and the other Alkalizat 
and fiery, to produce a Body almoſt 


znſipid. : 


\His may be performed by the 

way I have elſewhere mentio- 

ned of compoſing Salt-peter. For if 
upon a liquour of fixt Nitre, made 
per Deliquinm, you warily drop good 
Spirit of Nitre, till it be juſt enough 
to- ſatiate the Alkaly, (for if there 
A 2 be 
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be too much or too little, the Expe- 
riment may miſcarry,) we may by a 
gentle evaporation, and ſometimes 
without it, and that in a few minutes, 


obtain Cryſtals, which, being dried 


after they have been, if it be need- | 
full, freed from any adhering par- & 
ticles, (not of their own nature,) will 
have upon the tongue neither a ſharp | 
nor an alkalizate' taſt, but that faint 
and ſcarce ſenfible bitterneſs that be- 
longs to Salt-peter, if it be pure Salt- 
peter; for the impure may perhaps 
{ſtrongly reliſh of the' common Salt 
that is uſually contained in it. 

The like production: of Salt-peter 
we haye ſometimes made in far leſs 
rime, and ſametimes indeed jna trice, 
by ſubſtituting, in ſtead of the fixed 
Salt of Nitre, the ſaline parts of good 
Pot-aſhes, carefully freed by ſolution 
and filtration from the earthy and 
feculent ones. $197 

I have ſometimes conſidered, whe- 
ther the Phenomena of theſe two Ex- 
periments may not be explicated by 
ſuppoliog them to ariſe from the new 

mag- 


$Þ;oduction of Taffs, 9 


E magnitudes and figures of the'parti- 
| cles, which the fire, by breaking 
{ them, or forcibly rubbing them one 


againſt the other, or alſo againſt the 


| Corpuſcles of the additament, may 
| bepreſumed to give them 5 as if, for 
- example, ſince we find the larger and 
© beſt formed Cryſtals of Nitre to be 
” of a priſmatical ſhape with ſix ſides, 
= we ſhould ſuppoſe the corpuſcles of 
| Nitre tobe little priſms, whoſe angles 

| and ends are too obtuſe or blunt to 


make vigorous and deep impreffions 


| onthe tongue; and yet, if theſe lit- 
} tle priſms be-by a violent heat ſplit, 
| or otherwiſe -byoken, or : forcibly 
{ made as it were to grind one another, 
= they may cometo have parts ſo much 
© ſmaller than before, and endowed 
= with ſuch ſharp fides and angles, thar, 
| being diflolved'and agitated by the 


ſpittle that' uſually - moiſtens © the 


| tongue, their ſmalneſs may ' give 
{ them great acceſs to the pores of that 
| argan, and the ſharpneſs of their ſides 
{ and points may fit them to ſtab and 
| cut, and perhaps ſear the nervous 


and 
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zo _ Ofthe WPethanical | 
and membranous parts of the organ | 
of Taſt, and that variouſly,according | 
to the grand diverſities, as to ſhape | 
and bulk, of the ſaporifick particle; | 
themſelves, And this being granted, 
it ſeemed further conceivable, that | 
when the Alkalizate and Acid parti | 
cles come to bz put together in the | 
fluid mixture, wherein they ſwam, | 
many of them wight,after a multitude | 
of various juſtlings and occurſions, 
meet with one another ſo luckily and 
opportunetly, as to-recompoſe little 
priſms, or convene into other bodies, | 
almoſt I;ke thoſe that made up the 
Cryſtals of Nitre, before 'twas expo- | 
ſedto the fixe. To illuſtrate which, | 
we may conceive, that, though a 
priſm of iron may be fo ſhaped, that Þ 
it will be wholly uofie to pierce the | 
kin ;.yet it may be ſo cut by tranſ- | 
verſe planes reaching to the appalite | 
baſes"or ends, as to. afford wedges, | 
which,. by the ſharpneſs of their ed- | 
ges, may be fit both to cleave wood, | 
and cut the skinz and theſe wedges, | 
being again put together after a re- | 

| quilite 
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quiſite manner, may recompole a 
priſm, whoſe extreams ſhall be too 
blunt to be fit for the former uſe, 
T his | way be. alſo illuſtrated by the 
breaking of a dry ſtick circularly cut 
off at the ends,. which though -it is 
unapt, whilſt intire and of that 
bulk, to prick the hand 3 yet if it-be 
violently broken, the ragged ends 
of it and the ſplinters-may prove ſtiff, 
ſlender, and ſharp enough to' pierce 
and run into the hand : To which di- 
yers other ſuch Mechanical Illuſtras» 
tions might be added. But, fince I 
fear. you think, as well as I, the main 
conjecture may: not be worthy any 
farther proſecution, I ſhall not infiſt 
any longer on it, And becauſe the 
hiſtorical part of theſe Experiments 
was for the main delivered by me al- 
ready in the Eflay, about the Analyſis 
and Redintegration of Nitre, I ſhall 
now proceed to other Trials. - 


EXPER, 


x2 + Of the Mechanical 
EXPER. III. 


Of two Bodies, the one extreamly bitter, 


and the other exceeding ſalt, to make | 


an inſipid mixture. 


FO make this Experiment, we | 


| muſt very warily pour upon 


Cryſtals made of Silver, diſſolved in b 


good Aqua forts or-Spirit of Nitre, 
{ſtrong brine made of common ſalt and 
water. For the mixture of theſe two 
being dried, and afterwards brought 
to fuſion in a Crucible, and kept a 
competent while in that ſtate, will 
afford a tough maſs, the Chymiſts call 
Luna Cornea, which you may lick di- 
vers times, and ſcarce judge it other: 
than inſipid; nor will it eaſily. be 
brought to diſſolve in much more 
piercing Menſtruums than our ſpit- 
tle, as I have elſewhere ſhewa. 


EXPER, 
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EXPER. 1V. 


of two Bodies. the one extreamly ſweet, 
and the other ſalter than the flrongeſt 


Briee, to make an. inſipid mixture. 


HE doing of this requires ſome 

Skill and much warineſs im the 
Experimenter, who, to perform it 
well, rauſt take a ſtrong ſolution of 
Mininm, made with an appropriated 
Menlitruum, as good Spirit of Vine- 
gar, Orelſe Saccharam Saturni it (elf, 
diſſolved in a convenient Vehicle 
and then muſt have great care. and 
caution to put to it, by degrees, a 
juſt proportion of ſtrong Spirit of 
Sal Armoniac, or the | ke Urinous 
Spiric, til the whole be precipitated; 
and if the wo former taſis are.not 
ſufficiently deſtroyed in the mixture, 
it may be dried and fluxed, as was a= 
bove ducfcd about Luna Cornea, 


4 Of the Pechanical- 
EXPER. V. 


Of ar infipid Body and a ſour one, ti 
awake a Subſtance more bitte? than © 


Gall or Aloes. . 


His is eaſily performed by dil: 

ſolving in ſtrong Spirit of Nitre 
or good Aqua fortis as much pure 
Silver as the Menſtruum will take up 
for, this ſolution being filtrated, has 
been often eſteemed -more bittet 
than ſo much Gal! or Wormwood, ot 
any other of thoſe fimples that have 
been famous for that quality s: And 
if the ſuperfluous moiſture be abſtra- 
&ed, you may by coagulation obtain 
Cryſtals of Luna, that have beeo | 
judged more ſtrongly bitter than the 
folution it ſelf. And that the cor- | 
puſcles of theſe Cryſtals ſhould leave | 
a far more laſting taſt of themſelves, | 
than the above-mentioned bitter bo- 
dies are wont to doe, will not ſeem 
fo marvellous, as I remember fome 
that tried have complained 5 if we 

ta 


| take notice, how deep the particles 
| of theſe Cryſtals may pierce into the 
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ſpuogy organs of Taſt, fince, if one 
but touch the pulp or nail of 


s ones fioger, (firſt a lictle wetted with 
© ſpittle or otherwiſe,) with the pow- 
E der of theſe Cryſtals, they will fo 


penetrate the «kin or nai), and ſtick 


| fo faſt there, that you cannot in a 
{ reaſonable time waſh the ſtain off of 
{ the skin, and much lels off of the nail, 


but it will continue to appear many 
hours on the former, and many days 


| on the other. | 


EXPER. VL 


— 


; Of an infipid Body and a highly corroſive 


one, to make a Subſtance as ſweet as 
Sngar. | 


y -- His is eafily done, by putting 
upon good Minium purified A- 
{ qua fortis or Spirit of Nitre, and lets 
ting them work upon one another 
| Ina gentle heat, till the liquour have 
| - _ diſlol- 
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diſſolved its full proportion of the'| 
metal. - For then, if the ingredients 
were good, and the operation rightly 
performed, the Menſtruum would 
have a ſweetneſs like that of ordins 
ry Saccharum Saturni. But 'twas 
not for nothing that I intimated, the 
ingredients ſhould be alſo pure and 
good in their kind; tor,if the 2inium 
be adulterated, as often'it is, or the 
Spirit of Nitre -or-:Aqua fortis be 
mingled, as it is uſual before it bs 
purged with Spirit of common Salt 
or other unfit ingredients, the ope- 
ration may be ſucceſslefſs, as I have 
more than once obſerved. 


@— 


EXPER. VILE 


of obtaining without addition fromthe 
ſweeteſt Bodies, Liquours corroſive 
enough to diſſolve Metals. Bb 


F Sugar be put into a ſufficiently 
capacious Retort, and warily. di- 
ftilled; (for otherwiſe it will be apt 
to 


" Os 
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to break the Veſſel) it will attord, 
among other things, a copious red 
Spirit, which, being {lowly reCtified, 
will loſe its colour, and come over 


; clear. The Caput Mortunn of the 


Sugar, whick I have more than once 


| had of an odd Contexture, may be 


found either almoſt or altogether 


| infipid. And though the Spirit will 
| be of a very penetrant taſt, yet it will 
| be very far from any kind of {weet- 
| neſs; and though that liquour be 


thought to be homogeneous, and to 
be one of the Principles of the ana- 


{ lized Sugar, yet (as I have elſewhere 
{| ſhewn) I found it to be a mixture 
5 of two Spirits; with the one of 
E which, beſides bodies of a leſs cloſe 
| Texture, I diſſolved (even in the 


cold) crude Copper, as was eafie to 
be ſeen by the deep and lovely co- 


# Jour of the ſolution. And to theſe 


ſour Spirits, :afforded by Sugar it 
ſelf, we have reſtored a kind of Sac- 
chatine ſw-etneſs, by compounding 
them with the particles of ſo in{ipid 
a body as Minium; part of which 

n. B they 
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they will in digeſtion diffolve. A 
like Spirit to that diſtilled from Su- 
gar may be obtained from Hoey; 
but in regard of its aptneſs to ſwell 
exceedingly, Chymiſts are not wont 
to diſtil] it without Sand, Brick, or | 
ſome other additament. 


EXPER. VIIL 


To divide a Body, bitter in the higheſi 
degree, into two Subſtances, the on 
extreamly ſour, and the other per- 


fedh inſipid. 


His is eaſily done by putting 

ſome fine Cryſtals of Lara into 
a good Retort, and then diſtilling 
them in a Sand-furnace, capable of 
giving them ſo ſtrong a fire, as to 
drive away all the ſpirits from the 
Silver. For, this remaining behind, 
_ according to its metalline nature, | 
will be infipid, and the ſpirits, that 
are driven away from it, will unite 
in the Receiver into an acid and cor- 
roſive Menſtruum. E X- 
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EXPER. IX. 


To produce variety of Taſts in one inſipid 
Body, by aſſociating it with divers 
HMenſirunms. 


' A S this operation may, upon the 
"A account I elſewhere mention, 
be ſerviceable to inveſtigate the fi- 
gures of the particles of diſſolved 
metals and other bodies; ſo *tis ve- 


| ry fit to manifeſt, what we would 
} here have it ſhew, how much Taſt 
| may be diverſified by, and conſe- 
| quently depend upon, - Texture 3 
 fince a body that has no taſt, may, 
| in conjunction with ſapid bodies , 
| give them ſtrong taſts all differing 


from one another, and each of them 
from that which the ſaporous bodies 
had before. I could propoſe divers 
ways of bringing this to trial, there 
being ſeveral infipid bodies, which I 
have found this way diverſifiable. 
But becauſe I remember not, that I 
have met with any mineral, that is 

B 2 diflolu- 
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diſſoluble by near ſo many ſaline 
Menſtruums, as Zinke, I look on that 
as the moſt fertile SubjeCt to afford 
Inſtances to our preſent purpoſe. 
For I have found, that it will be 
diſſolved not onely by Aqua fortis, 
Aqua Regis, Oil of Vitriol, Spirlt of | 
Nitre, Spirit of Salt, and other mi- # 
neral Menſtruums, but alſo by Ve- 
getable Spirits, as diſtilled Vinegar, 
and by Animal ones too, as Spirit of 
Sal Armoniacz though the one be 
Acid, and the other Urinous. And 
if the ſeveral Solutions, which may be 


made of this mineral, by ſo many dif- 
fering liquours , be compared, the 
number of their differing taſts will 
ſuffice to make good the Title of the 
Experiment, 


P:oduction of Taſfs, 
EXPER. X. 


To produce variety of Taſts with one 
Menſtruum, by aſſociating it with 
znſipid Bodies. 


His Propoſition a Mathemati- 


S cian would go near to call the 
| Converſe of the foregoing z and as it 
{ may ſerve as well as that to diſcover 
| the ſtructure of the minute parts of 


divers metalline and mineral bodies; 
ſo it may not onely as well, but bet- 
ter than that, ſerve us to illuſtrate 


| the Corpuſcularian Doctrine of Taſts, 
| by ſhewing us, that a ſingle, and, as 
| far as Chymiltry teaches us, a ſimple 
} body, endowed with a peculiar taſt, 
= may, by being compounded with 
| others, each of them infipid of it ſelf, 
| produce a conſiderable number of 


differing taſts. There may be more 


| Inſtruments than one made uſe of in 


this Trial 3 but of thoſe that are 


| known, and we may ealily obtain, 


the moſt proper are Spirit of Nitre, 
B and 
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and good Aqua fortis : For that, 
with refined $;lver, will make a So- 
lution bitter as Gallz with Lead, 
*ewill be of a Saccharine ſweetneſs; 
with that part of Tir, which it will 
keep diſſolved, (for the greateſt *tis 
wont but to corrode and precipitate) 
it produces a taſt very diſtant from 
both the former, but not odious; 
with Copper, it affords an abominable 
taſtz with Mercury and Troy, it af- 
fords other kinds of bad Taſts. Not 
are Metals the onely mineral bodies it 
will work upon : For, 'twill diſlolve 
Tin-glaſs, Antimony,Braſs3 to which 
I could add Emery, Zinke, and other 
bodies whereon I have tried it. Al 
which together will make up no de- 
ſpicable number of differing Taſts, | 
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at, 
0» EXPER. XI. 

1d, | 

5; of two Liquourr, the one highly cor- 
Jl roſtve, and the other very pungent 
tis and not pleaſant, to compoſe a Body 
e) of a pleaſant and Aromatich Taft. 

IM 


$; TX Experiment, which I elſ{e- 

: where mention to other purpo- 
af ſes, does in ſome regards better ſuit 
or our preſent deſign, than moſt of the 
it foregoing 3 ſince here the Corrofive- 
veſts Menſtruum is neither mortified by 


ch|&® fixt nor urinous Salts, ſuppoſed to 
er be of a contrary nature to itz nor 
\ll yet, as twere, tired out nor diſarm'd 


e- &® by corroding of metals or other ſolid 
s & bodies. The Experiment being fome- 
E what dangerous to make at firſt in 
great, it may ſuffice for our preſent 
} turn, to make it inthe leſs quantity, 

- | as follows, 
Take one ounce of ſtrong Spirit of 
E Nitre, orof very good Aqua fortis it 
C ſelf, and put to it by little and little, 
(which caution if you neglect, you 
B 4 may 
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may ſoon repent it,) and anather 
ounce of ſuch re&ified Spirit of 
Wine, as, being kindled in a Spoon, 
will flameall away : When theſe two 
liquours are well mixt, and grown 
cold again, you may, after ſome di- 
geſtion, or, if haſt require, without 
It, diſtill them totally over together, 
to unite them exquiſitly into one li- 
quour, in which, if the operation 
have been well performed, the cor- 
rolive -particles of the Salts will not 
onely looſe all their cutting acidity, 
wherewith they wounded the palat; 
but by their new compoſition with 
the Vinous Spirits, the liquour ac- 
quires a Vinous taſt, that is not one- 
ly not acid or offenſive, but very 
pleaſing, as if it belonged to ſome 
new or unknown Spice. 
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EXPER. XIL 


0 To imitate by Art, and ſometimes even 

{1 in Minerals, the peculiar Taſts of 

li- ® matural Bodies, and even Vegetables. 

ut | 

r, © His is not a fit place to declare, ' 
I in what ſenſe I do or do not 


n & admit of Souls in Vegetables, nor 
r- & what I allow or deny to the Seminal 
t & or Plaſtick principle aſcribed to 
7, 8 Plants: But perhaps it will not be er- 
5 roneous to conceive, that, whatever 
h | be the Agent in reference to thoſe 
- © Taſts, that are faid to be ſpecifick 
- & to this or that Plant, that, on 
y © whoſe immediate account it 1s or 
e © becomes of this or that nature, is a 
E complication of Mechanical Aﬀecti- 
= ons, as ſhape, ſize, ec, in the par- 
E ticles of that matter which is ſaid to 
| be endowed with ſuch a ſpecifick 
EF taſt. 
| Toilluſtrate this, I thought it ex- 
| pedient, to endeavour toimitate the 
| taſt of ſome Natural bodies by Artifi- 


cial 
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cial Compoſitions or Preparationg, 
but found it not eafie, beforehand 
to be aſſured of the ſucceſs of ſuch 
Trials : And therefore I ſhall content 
my ſelf here to mention three or four 
Inſtances, that, except the firſt, are 
rather Obſervations than ſuch Ex. # 
periments as we are ſpeaking of. | 
I remember then, that, making 
ſome Trials to alter the ſenſible Quz- 
lities of Smell, Taſt, ec. of Oil of 
Vitriol, and Spirit of Wine, I obtai- 
ned from them, among other thing: 
that ſuited with my delign, a certain 
. Liquour, which, though at firſt plea 
ſant, would, at a certain nick of time, 
make one that had it in his mouth 
_ it had been imbued with Gar: 
lick. 
And this brings into my mind, that | 
a 8kilful perſon, famous for making 
good Sider, coming one day to ad- 
viſe with me, what he ſhould doe to 
heighten the taſt of it, and make it 
keep the longer, complained to me, 
_ that having, among other trials, put 
into a good Vellel full of juice of 
Apples 
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Apples a certain proportion of Mu- 
ſtard-ſeed, with hopes it would make 
the Sider more ſpirituous and pick- 
ant, he fpund, to his wonder and 
loſs, that, when he came to draw it, 
it ſtank of Garlick ſo rank, that eve- 
ry body rejected it. 

I remember alſo,that,by fermentiog 
a certain proportion ( for that we 
found requiſite) of ſemen Daxnci with 
Beer or Ale, the Liquour had a very 
pleaſant Reliſh of Limon-pills. 

But that ſeems much more conſi- 
derable,whichT ſhall now add 5 Thar, 
with an infipid Metal and a very cor- 
rofive Menſtruum, one may com- 
pound a taſt, that I have ſeveral 
times obſerved to be ſolike a Vege- 
table, that I preſume it may deceive 
many. This may be done by diſlol- 
ving Gold, without any groſs Salt, 
in the mixture of Aqua fortis and the 
Spirit of Salt, or even in common A- 
qua Regis, made by diſlolving Sal Ar- 
monlac in Aqua fortis, For if the 
Experiment be happily made, one 
may obtain either a Solution or a 
Salt, 
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Salt, whoſe auſtere taſt will very 


much reſemble that of Sloes, or of 


unripe Bullace. And this taſt, with 
ſome little variety, I foung in Gold 
diſſolved without any diſttiled Li- 
. Quour at all; and alſo, if I much for- 
get not, in Gold that by a peculiar 
| Menſtruum I had volatilized. 

The Iaſt Inſtance I ſhall give of 


the imitation of Taſts, I found to ' 


have been, for the main, known to 
ſome ingenious Ladies. But to make 
the Experiment ſucceed very well, 
a due proportion 1s the principal Cir- 
cumſtance, which is wont to be neg- 
lected. I cannot readily call to mind 
that which I found to ſucceed beſt; 
but the Trial may be indifferent]y 
well made after fuch a manner as 
this : 

Take a pint or a pound of Malaga 
or Canary Sack , (for though French 
and the like Wines may ſerve the 
turn, yet they are not ſo proper) 
and put into it a drachm or two of 
g00d odoriterous Orrice Roots, cut 
into thin ſlices, and let them infuſe 
in 


[ 
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in the Liquour .a convenient time, 


| *cill you perceive that they have gi- 


ven it a defired taſt and ſmell; then 


| keep the thus perfumed Wine exact- 


ly ſtopped in a cool place:According 
to which way, I remember, that 


| (when I hit on the right proportion 
t of Ingredients, and kept them a due 
= time in infuſion) I had many years 
| ago a Wine, which, being coloured 


with Cocheneele, or ſome ſuch tingeing 
ingredient, was taken for good Raſ- 
berry-Wine, not onely by ordinary 
perſons, but, among others, by a 
couple of eminent Phyſicians, one of 
whom pretended to an extraordinary 
criticalneſs of palate on ſuch occa- 
ſions; both of them wondering, how 
at ſuch an unlikely time of the year, 
as I choſe to preſent them that Li- 
_ among others, I could have 
ach excellent Rasberry-Wine: Some 
of which (to add that by the by) I 
found to preſerve the ſpecifick taſt 
two or three years after it was made. 


A 
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A here 


EXCURSION 


About ſome Changes made 


O F 

FASL 
BY 

MATURATION, 


— 
. 


T will not perhaps be thought im- | 
pertinent, but rather neceſlary, to F 
add a word or two on this occaſion 
for their ſakes, that think the Matu- 
ration of Fruits, and the changes of | 
Taſts, by which 'tis uſually known, 
muſt needs be the effect of the Vege- 
table Soul of the Plant. For, after 
the Fruit is gathered, and ſo, by be- 
Ing no longer a part of the Tree, 
does, 


- CID 


! 
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does, according to the moſt common 


opinion , ceaſe to be a part of the 
living Plant, asa Hand or a Foot cut 


| off is no more reckoned among the 
| Lims of the man it belonged to; 
| yet 'tis very poſlible that ſome Fruits 
| may receive maturation, after they 
{ have been ſevered from the Plants 
! that bore them. For, not to mention, 
| that Apples, gathered ſomewhat be- 
& fore the time, by lying in heaps, do 
| uſually obtain a mellowneſs, which 
{ ſeems to be a kindor degree of Matu- 


rationz or that ' Medlars, gathered 


{ whilſt they are hard and harſh, do be- 


come afterwards in proceſs of time ſoft 


| and better taſted; in which ſtate 
{ though ſome ſay they are rotten, yet 
{ others think that ſuppoſed rottenneſs 


is the proper Maturity of that kind of 
Fruit : Not to mention theſe, I ſay, 
or the like Inſtances, 'tis a famous 
Aſlertion of ſeveral Writers of the 
Indian affairs, that the Fruit they call 
Bananas 1s uſually gathered green, 
and hung up in bunches or cluſters in 
the houſe, where they ripen by de- 
| grees, 
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grees, and have an advantageous 
change made both of their colour 
and of their taſt. And this an an- 
cient acquaintance of mine, a literate 
and obſerving perſon, of whom I in- 
quired about it, aſſured me, he had 
himſelf lately tried atid found to be 
true in America. And indeed I ſee 
not, why a convenient degree of 
warmth, whether external from the 
Sun and Fire, or internal from ſome 
degree of fermentation or anal 
Yous inteſtine Commotion, may not 
(whether the Fruit be united to the 
Plant or no) put the ſaporifick Cor: 
puſcles into motion, and make them, 
by various and inſenfible .cranſcurſi- 
ons,rub againſt each other,and there- | 
by make the little bodies more flen- 
der or thin, and leſs rigid, or cutting 
and harſh, than they were before, 
and by various motions bring the 
Fruit they compoſe to a ſtate where: 
in it 1s more ſoft in point of confi- 
{tence, and abound in Corpuſcles leſs 
harſh and more pliable, ' than they 


were before, and more congruous 
to 


P26duciion of Taffts, =5z 
to the pores of the organ of Taſt : 
And, in a word, make ſuch a change 
in the conſtitution of the Fruit, as 
men-are wont to expreſs by the name 
of Maturity, And that ſuch Mecha- 


-K nical changes of Texture may much 


alter the Qualities, and among them 


' the Taſt of a Fruit, is obvious 1n brui- 


ſed Cherries and Apples, which in 
the bruiſed parts ſoon come to look 
and taſt otherwiſe than they did be- 
fore. The pollibility of this is alſo 
obvious by Wardens, when ſlowly 
roaſted in embers with ſo gentle a 
Gre, as not to burn off the paper they 
are wont to be wrapt in, to be kept 
clean from the aſhes, And I have 
ſeen, in the bordering Country be- 
twixt France and &8avoy, a ſort of 
Pears, (whoſe name I now remember 
not,) which 'being kept for ſome 
hours in a moderate heart, in a Veſſel 
exactly cloſed, with embers and aſhes 
above and beneath them, will be re- 
duced to a juicy Subſtance of a love- 
ly red colour, and very ſweet and 
luſhjous to the taſt. Many other a 
C 
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; were handled after the ſame way. ot 
otherwiſe skilfully wrought on by 
moderate heat, would admit as great 


alterations in point of taſt. - Neither 
is that ſort of Pear to be here omit. 


ted, which by meer Compreſlion 


duly ordered, without external heat? 7 


will in a few minutes be brought to 


exchange its former hardneſs and | 
harſhneſs for ſo yielding a Contex- 


ture and pleaſant a taſt, as I could 
not but think very remarkable. And 
that even more ſolid and ſtubborn 
Salts than thoſe of Vegetables, may 
have the ſharpneſs and piercingneſs of 
their taſts very much: taken off by 
the bare. internal ation of one part 


upon the other, without the addition 


of any ſweetning body.,, I have been 
induced to think by 'having found, 
upon trial], that, by the help of infi- 
pid Water, we may, without any v{- 
olence of Fire, reduce Sea-ſalt into a 
Brine of ſo mild and peculiar (l had 
almoſt ſaid) pleaſant ataſty that one 


would ſcarce ſuſpe&t what it had- 


been, 


of Fruit in other Countries, if they 
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| been, or believe that ſo great a 


change of a Mineral body could be 


| effected by ſo flight an inteſtine Com- 


motion as indeed produced it 3 « {pe- 


| cially, fince the altera:.on of raſts was 
{ not the moſt conſiderable that was 
| produced by this Operation. 


As to Liquours that come from 


| Vegetables, the emerging of new S4- 
E pors upon the inteſtine Commotion 
| of the ſaporifick parts, as Conſequen- 


ces of ſuch Commotions, 1s more 
obvious than is commonly conſidered 


| In the juice of Grapes, which, from 
| a (weet and ſpiritleſs Liquour, do 
| by that internal motion we call Fer- 
{ mentation, acquire that pleaſing pun- 
| gency and briskneſs of taſt that be- 
E longs to Wine, and afterwards dege- 
{ nerates into that acid and cutting 
| taſt that is proper to Vinegar and 
| all this, by a change of Conſtitution 
| made by the aCtion of the parts them. 
{ ſelves on one another, without the 
| help of any external additament. 
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EXPERIMENTS, 
AND 


OBSERVATIONS, 
About the 


Mechanical ProduRion 


ODOURS. 


"® by reaſon of the nearneſs of the 
Organs they affe&t) are wont, 

by Phyſical Writers, to be treated of 
next to one another, I alſo ſhall imi- 
tate them in handling thoſe two Qua- 
lities, not onely for the intimated 
Reaſon, but becauſe, what I have 
premiſed in general, and ſome other 
things that I have ſaid already under 
the Title of Taſts, being applicable 
A 23 to 


Gi Taſis and Odowrs ( perhaps 
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to Odours alſo, *twil/ not be neceſſa- 
ry, and therefore ':would be tedious, 
to repeat them here. 


EXPER. I. 


With two Bodies, meither of thers odo- 
rows, to produce immediately a ſtrong | 
Urinows ſmell. | : 


Ebay = good Quick-lime and Sal 
| Armoniac, and rub or grind 
them well together, and holding 
your Noſe to the mixture, you will 
be ſaluted with an Urinous ſmell 
produced by the particles of the vo- 
latil Salt , untied by this operation, 
which will alſo invade your Eyes,and 
make them to water. 
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Þ2oductfon of Odours, 
EXPER. II. 


By the bare addition of common IWater, 

_ to produce immediately a very ſtron 
ſmell in a Body that had no ſack 
ſmell} before. 


His is one of the Phxnomena 

of an Experiment made with 
Camphire and Oil of Vitriol, which 
T have elſewhere mentioned to ano- 


_ ther purpoſe. For, if in that cor- 


rofive Menſtrunn you diflolve a good 
proportion, but not too much, of the 
ſtrongly ſented Gum, the odour of 
the Camphire will be quite concealed 
in the mixture; bur it you pour this 
mixture into a good quantity of fair 
Water, the diſſolved Gum will im- 
mediately recover out of the Aen- 


ſtruum, and ſm<ll as ſtrong as before, 


if not (by reaſon of the warmth pro- 
duced in the Operation ) more 
ſtrongly. q 


A3 E X- 
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EXPER. III. 


Of producing ſome Odours, each of thers . 
quite differing from that of any of ® 
the Ingredients, "- i 


Aving taken two ounces (or | 
H parts) of clear Oil of Turpets | 
tine, and mixt it with one ounce{or | 
part) of Oil of Vitriol, ( which muſt | 

e done by degrees, for otherwiſe | 
the Veſſel will be endangered,)- the | 
clear Liquour that came over, upon | 
the diſtillation of the mixture in a | 


Sand-furnace, in ſtead of the odour | 


of Turpentine, (for the Oil of Vitriol | 
alone 1s wont to be inodorous,) ſmelt | 
very ſtrong of Sulphur 5 inlomuch 
that once, when I ſhewed this Expes+ 
riment, approaching my Noſe very 
boldly and haſtily to the Receiver 
newly ſevered from the Retort, the 
ſulphureous ſtink proved ſo ſtrong, 
that it had almoſt (to ſpeak with the 
vulgar) taken away my breath. And 
to llluſtrate yet farther the poſſible 
: 42 s EMmMeETr= 
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P2oductfon of Ddours, 7 


emergency of ſuch odours uppn the 


'* mixture of Ingredients, as neither of 


them was apart endowed with, we 
cauſed the ſubſtance that remained 
behind in the Retort (in the form of 
athin extra&) after one of the news 
ly mentioned Diſtillations to be far- 
ther preſſed by a ſtronger fire, which 
forced moſt of it over, partly in the 
form of a thick Oil, and partly in 
that of Butters both which we ke 
together in the ſame Vial, becavile 
their odour is neither that of Oil of 
Turpentine, nor that of Brimſtone, 
but they ſmell exceedingly like the 


* diſtilled Oll of Bees-Wax. 


EXPER, IV. 


About the produGian of ſome Odours - 
by Logal motion, "ay 
Shall not now examine, whether 

 : Local motian of an external 

Agent may nat, without materially 

concurring- to the. operation,. pro-. 

A 4 duce, 


8 * Of the Dechanical -- | 
duce, by agitating and ſhuffling the 
parts, odorous - corpuſcles : But that | 
the celetity and'other modifications | 
of the Local motion of the effiuvia of 

Bodies may not onely ſerve to diver» | 
fifie their odours,” but ſo far produce | 


them, as to make-them perceptible J | 


by the ſenfe, which otherwiſe would | 
not be ſo, may be gathered from ſome | 
obſervations, which, being obvious, | 
axe not ſo proper -for this place, 
Wherefore I ſhall-rather take notice; 
that -F know ſeveral Bodies that are 
not onely inodorous when cold, but 
when conſiderably hot, and are fixt in 
the fire, and yet,: by having their 
parts put jnto a peculiar kind of agi- 
tation, will preſently grow plainly 
odorous. © On this occaſion [ ſhall 
add, that, as there are ſome very hard 
Woods, that acquire: a- ſtrong ſmell 
by the motion they may be expoſed 
toina Turner's Lath, (as I have ob- 
ſerved by trialls particularly made 
with the hard and ponderous Lignum 
Vite,) fo ſome afford, whilſt the ope- 

ration laſts, an unexpected — 
| | An 


Þ2oduction of Dyours, 9g 
And having inquired about this mat- 
ter of two eminent Artiſts, (whom TI 
often employ,) concerning the odour 
of Beech-wood whilſt it 1s turning, 
they both agreed, that it would emit 
well-ſented effiuviums. And one of 


” ' themaffirmed to me farther, that, ha- 


ving bought a great block of that 
Wood, to make divers pieces of 
workmanſhip with it» when he came 
to turn it, there would iſſue out not 
onely a copious odour, but of ſuch a 
peculiar fragrancy , that one that 
knew not whence it proceeded would 
have concluded he wasſmelliogRoſes, 


p—_— 


EXPER. V. 


By mixing a good proportion of a very 

' ſtrongly ſented Body with an almoſt 

inodorous one, t0 deprive it ſpeedis 
ly of all its ſmell. 


Ake Salt of Tartar, and drop 
upon it either Spirit of Nitre 
or Aqua fortis not too much de- 
phlegmed, 


- 
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ro Of the Mechanical 
phlegmed, till all the efferveſcence | 
ceaſe, and the Liquour willno longer | 
work upon the Alkali. Theſe, by a | 
flow Evaporation of the ſupertJuous F 
moiſture, may be made to ſhoot inta # 
Cry ſtalls like thoſe of Nitre, which, F 
after you have (if aced be) by rub- 7 
bing them with a dried cloath, freed |: 
them from Tooſe adhering Corpus | 
ſcles, will emulate Salt-peter, as in |: 
other Qualities ſo in its not being o- | 
dorous; though, if you diſti]l them, | 
or bura them on kindled coals, their þ 
fumes will quickly make you ſen- | 
ſible, that .they abounded- with the | 
ftinking Spirits, that make Aqua fortis | 
{o offenhive to the ſmell. 
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P2oduction of Dvoturs. IT 
EXPER. VI, 


By putting a very ſtrongly ſtinking Body 

"fo another. of a not. ſweet ſragh, to 

produce a mixture of a pleaſant and 
frrongly Aromatich odour. — 


THat is here propoſed is ;pef 

formed at the fame Bing. 
the Eleventh of the foregoing Expe- 
riments of Taſts 1s - made. For the 
Liquour thereby produced, if it be 
well prepared, has not 'onely a ſpicy 
zaſt , but: alſo a kind of Aromatick 
and pleaſant ſme; and I have ſome 
now by me, that, though kept not 
over-carefully, does, after ſome 
years, retain much of its former o- 


dour, though not ſo much as of its 
taſt, "MN 


Of the Pechanical 
EXPER. VII. 


By digeſting two Bodies, neither of them 
well ſented, to produce Bodies of 4 
very ſubtile and ſtrongly fragrant | 
odour. 


| took a pound (for inſtance) 
| of Spaniſh Wine, and put to 
it ſome ounces of Oil of Vitriol ; 
then, keeping them for a reaſonable 
time 1n digeſtion, we obtained, as we 
expected, a mixture odoriferous e- 
nough. But this Triall you will find 
improved by that which inſues. 
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P:oducton of Ddourss 5 
EXPER. VIIE. 


By the bare addition of a Body almoſt 
inodorous, and not well ſented. to 
give a pleaſant and Aromatick, ſme} 
to Spirit of Wine. 


His we have ſeveral times done, 

by the ways elſewhere related 

for another (cope, the ſumm of which, 

as far as it needs be mentioned in 
this place, Is this. 

We took good Oll of blew Vitriol 
(that was brought from Dartzickh,) 
though the very common will ſerve 
well, and having put to it, by de- 
orees, an equal weight of Spirit of 
Wine totally inflammable, we dige- 
ſted them together, for two, three, 


or four weeks, ( ſometimes much 


longer, and then with better ſuccels;) 
from which, when we came to difſtill 
the mixture, we had a very fragrant 
Spirit, which was ſometimes ſo ſub- 
tile, that, though diſtilled in a tall 
Glaſs with a gentle Heat, it —_ 
9 
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(in ſpite of our care to ſecure the | 
cloſeneſs of the Veſlels- at the jun-# 


ures) pierce through, and fill the 
Laboratory with a perfume, which, | 
though men could not gueſs what bo. # 


dy afforded it, yet they could not 
but wonder at it. Whetce we may | 
learn, both how #2#ch thoſe ſpirituous | 
and inflammable particles, the Chy. | 
miſts call the vegetable Sulphur of | 


Wine, may work on and ennoble a | 


mineral Sulphur (for, that ſuch an Þ 
one there is in Oll of Vitriol, I have F 
elſewhere -proved by experience;) 
and how much the new Commilſtions | 
and Contextures made by digeſtion þ 
"may alter the odours of Bodies, whe: | 
ther Vegetable or Mineral, That | 
alſo another Conſtitution of the ſame | 
matter, without any manifeſt addition | 
'or receſs of particles, may proceed | 
to exhibit a very differing ſmell, will | 


appear by the following Triall. 
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To make the” forementioned fragrant 
Body, without addition or fire, de- 
generate Into the rank ſmell of 
Garlick. f. 2.50 


O make out this, I need onely 


Es 'relate, that I have more than 


once put the above mentioned fra- 
grant Liquour in -ftopt Glaſles, 
whereof the-one, and not the other, 
ſtood in a warm place; till in proceſs 
of time I found ' that odoriferous 
Liquour ſo to degenerate in point of 
ſent, that one would have thought it 
to have been ſtrongly infefted with 
Garlick. And the like unpleaſant 
Smell I obſerved in a certain Oil 
made of Vegetable and Mineral Sub 
ſtances diſtilled together. | 
And on this occafion I will add, 
(though not as an Argument,) this 
Obſervation,which though I ſhall not 
undertake it will always fucceed, E 
think may not impertinently be ſet 
down 


«6 Hfthe Perhanical 


down in this place, partly becauſe of 


the likeneſs of the odour produced, 


to that which was the effe& of the | 
Jaſt named Triallz and partly (or ra- | 
ther chiefly) becauſe it may ſhew us, | 
that a Body, which it ſelf is not onely F 
inodorous, but very fixt, may, yet, # 
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in ſome caſes, have a great ſtroke in | 
the Phenomena of Odoursz whether Þ 
by being wrought on by, and ſome- | 


times mingled with, the parts of the | 


odorous. body, and thereby giving þ 


it a-new modification, I ſhall not Þ 


now ſtay to enquire, 


We took then good Salt of Tartar, 
and put to it ſeveral times its weight | 
of the expreſled juice of Onions 3 we | 


kept them in a light digeſtion for a || 
day or two, and then unſtopping the | 


Vial, we found the former ſmell of 
the Onions quite degenerated into a 
rank ſmell of Garlick, as was judged, 
even when freſh juice of Garlick was 
procured to compare them. To va- 
ry this Experiment, we made with 
fixt Salts, and ſome other ftrongly 
fented Juices, Trialls, whoſe events 
*twould 
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Þ:oduction of Taſfts, 17 
*twould perhaps be tedious here to 
relate» 


EXPER. X. 


U with an inodorous Body, and another 


rot well-ſented, to produce a muskie 
ſmell. 


His we have ſometimes done 

by caſting into Spirit (not Oil) 
of Vitriol a large proportion of 
ſmall Pearls unbroken. For the 
aQion of the acid Menſtruum upon 
theſe being moderated, partly by 
the weakneſs of the Menſtruum, and 
partly by the intireneſs of the Pearls, 
the diſlolution would ſometimes Jaſt 
many hours. Holding from time to 
time my noſe to the open onfice of 
the Glaſs, 'twas eafie to perceive a 
pleaſant muskie ſmel], which alſo o- 
thers, to whom I mentioned ir, took 
notice of as well as I. And, if I 
miſremember not, I took notice of 
the like ſmell, upon Pearls not onely 
diſlol- 


18 Of the Wechanical 
diſſolved in Spirit of Vinegar, but in 
another Liquour that had but a bad 
ſent of its own. The foregoing Ex- 
periment calls to my mind that which 
follows. 


EXPER. XI, 


with fixt Metals, and Bodies either in- X 
odorous or ſtinking, to produce || 
firong and pleaſant ſmells, like thoſe | 


of ſome Vegetables and Minerals. 


Hat Gold is too fixt a body to ; 


emit any odour, and that A- | 


qua Regis has an odour that is very 


ſtrong and offenſive, I think will be q 
eaſily granted. But yet Aurum ful- | 


minans being made (as 'tis known) 
by precipitating with the inodorous 


Oil of Tartar the Solution made of | 


the former in the latter, and this 
Precipitate being to be farther pro- 
ceeded with 1n order to another Ex- 
periment 5 we fulminated it per ſe 
in a Silver Veſlel like that, but bet- 

. ter 
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P2oduction of Ddours. 19 
ter contrived, that is (if I miſremem- 
ber not ) ſomewhere deſcribed by 
Glauberus. And among other Phe- 
vomena Of this operation, that belong 
not to this place, we obſerved with 
pleaſure, that, when the fulmination 
was recently made, the ſteams, which 
were afforded by the metal that had 
been fired, were endowed with a de- 
lightful ſmell,not unlike that of musk. 
From which Experiment and the 
foregoing we may learn, that Art, 
by lacky Contextures, may imitate 
the odours that are preſumed to be 
natural and ſpecifick 3 and that Mi- 
neral and Vegetable Subſtances may 
compound a ſmell that is thought to 
be peculiar to Animals. 

And as Art ſometimes imitates Na- 
ture in the production of Odours, as 
may be confirmed by what is above 
related concerning counterfeit Ras- 
berry-Wine , wherein : 
thoſe that drank it be- PO Fats 
lieved they did not onely , = F 
taſt, but ſmell the Ras- 
berry 5 ſo ſometimes Nature ſeems 
B 2 to 
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to imitate her ſelf, in giving like o- 
dours.to bodies extreamly differing. | 
For, not yet to diſmiſs the ſmell of 
Musk, there is a certain Seed, which, | 
for the affinity of its odour to that 
perfume,they call the 2/usk-ſeed; and 
indeed, having ſome of it preſented 
me by a Gentleman, that had newly 
brought it from the 7eſt-Indies, 1 
found it, whilſt 'twas freſh, to have 
a fragrancy ſuitable to the name that 
was given it. There is alſo a ſort of 
Rats in \#ſcovyz whoſe 5kins, 
whereof I have ſeen ſevera), have a 
ſmell that has procured them the name 
of Musk-Rats, To which I know 
not, whether we may not add the 
mention of a certain fort of Ducks, 
which ſome call 24:54: Dxcks, becauſe 
at a Certain (eaſonof the year, if they 
be chaf'd by violent motion, they 
will under the wing emit a musky 
in ſtead of a ſweaty ſent; which upon 
trial I perceived to be true. On the 
other fice, I have known a certain 
Wood growing in the Iudies, which, 
eſpecially when the ſent is excited 4 

| rub- 


| 
; 
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rubbing, ſtinks ſo rankly and fo like 
Paracelſus's Zibetum Occidentale , 
( ftercus Humanum,)) that one would 
ſwear it were held under his Noſe. 
And fince I have been ſpeaking of 
good ſents produced by unlikely 
means, I ſhall not pretermit this Ob- 
ſervation, that, though generally the 
fire impreſles a ſtrong offenſive ſmell, 
which Chymiſts therefore call Em- 
pyrenmatical, upon the odoraus bo- 
dies that it works ſtrongly on; yet 
the conſtitution of a body may be 
ſuch, that the new Contexture that 
is made of its parts, even by the vi- 
olence of the fire, ſhall be fit to af- 
ford Effiuviums rather agreeable to 
the organs of ſmelling, than any way 
offenſive. For I remember, that. ha- 
ving for a certain purpoſe diſtilled - 
Saccharum Saturniin a Retort with a 
ſtrong fire, I #her: obtained, ( for I 
dare not undertake for the like ſuc- 
cels to every Experimenter,) beſides 
a piercing and Empyreumatical Li- 
quour that was driven over into the 
Receiver, a good Lump of a Capat 

B Mor 
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Mortunm of a grayiſh colour, which, # 
notwithſtanding the ſtrong impreſli- # 
on it had received from the fire, was ! 
ſo far from having any Empyreuma- | 
tical ſent, that it had a plealing one, | 
and when 'twas broken, ſmelt almoſt | 
like a fine Cake new baked, and bro- | 
ken whilſt yet warm, And «s the | 


fire, notwithſtanding the Empyreuma 
it is wont to give to almolt all the 
bodies it burns, may yet be reduced 


to confer a good ſmell on ſome of ' 


them, if they be fitted upon ſuch a 
contexture of their parts to emit 
ſteams of ſuch a nature, (whatever 
were the cflicient cauſe of ſuch a con- 


texturez) ſo we obſerve in the 24u5h | 


4nimal, that Nature in that Cat, or 
rather Deer, (though it properly be- 
long to neither kind,) produces Musk 
by ſuch a change, as is wont in other 
Animals to produce a putrefacive 
ſtink. So that, provided a due con- 
ſtitution of parts be introduced into 
a portion of matter, it may on that 
account be endowed with noble and 
dlirable Sents, or other Qualities, 
| | though 
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though that Conſtitution were 1ntro- 
duced by ſuch unlikely means, as 
Combuſtion and PutrefaCtion them- 
ſelves. In Confirmation of which, 
T ſhall ſubjoyn in the inſuing account 
a notable, though caſual, Phznome- 
non, that occurr'd to a couple of 
Yiriuoſe of my Acquaintance. 

An eminent Profeſſor of Mathe- 
maticks affirmed to me, that, chan- 
cing one day in the heat of Summer 
with another Mathematician (who I 
remember was preſent when this was 
told) to paſs by a large Dunghil that 
was then in Lircolns-Inn-fields, when 
they came to a certain diſtance from 
it, they were both of them ſurprized 
to meet with a very ſtrong ſmell of 
Musk, (occaſioned, probably, by a 
certain degree or a peculiar kind of 
PutrefaQion,) which each was for a 
while ſhy of taking notice of, for 
fear his Companion ſhould have 
laughed at him for itz but, when they 
came much nearer the Durghil], 
that pleaſing ſmell was ſucceeded by 
a ſtink proper to ſuch a heap of Ex- 

B 4 crements. 
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crements. This puts me 1a mind of. 
adding, that, though the excrements, | 
of Animals, and particularly their | 
ſweat, are uſually fatid; yet, that | 
*tis not the nature of an excrement, | 
but the conſtitutions, that uſually F 
belong to them, make them ſo, bath # 
ſeemed probable to me upon ſome | 
Obſervations. For, not to mention, | 
what is related of Alexander the 
Great, I knew a Gentleman of a 
very happy Temperature of body, 
whoſe ſweat, upon a critical exami- 
nation, wherein 1 made uſe alſo of a 
ſurprize, I found to be fragrant ; 
- which was confirmed allo by ſome 
Learned men of my acquaintance, 
and particularly a Phylician that lay 
with him. 

Though Civet uſually paſſes for a 
Perfume, and as ſuch is wont to be 
bought at a great rate yet it ſeems to 
be but a clammy excrement of the A- 
nimal that affords it, which is ſecreted 
into Bags provided by Nature to 
receive it. And I the rather men- 
tion Czvet, becauſe it uſually affords 

| a Phe- 
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a Phxnomenon that agrees very well 


s | with the Mechanical Doctrine con- 


> cerning Odowrs, though it do not de- 
| monſtrate it. For, when I have had 
the curioſity to viſit divers of thoſe 
 Civet-Cats,(as they call them)though 
” they have heads liker Foxes than 


: | Cats3 I obſerved, that a certain de- 
” greeofLaxity (if I may fo ſtyle it} 


of the odorous Atmoſphere was 
requiſite to make the ſmell fragrant. 
For, when I was near the Cages, 
where many of them were kept to- 
gether, or any great Veſſel full of 
Civet, the ſmell ( probably by the 
plenty, and perhaps the over-brisk 
motion of the effiavia,) was rather 
rank and offenſive than agreeable 3 
whereas, when I removed into the 
next room, or to ſome other conve- 
nient diſtance; the ſteams (being leſs 
crowded,and farther from their foun- 
tain,) preſented themſelves ta my 
Nolſtrills under the notion of a Per- 
fume. "2 
And,not todiſmiſs this our Eleventh 
Experiment without touching once 
more 
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more upon Musk, I ſhall add, that an | 
Togenious Lady, to whom I am near. * 


ly related,ſhewed me an odd Xonkey, 


that had been preſented her as a ra- | 
rity by the then Admiral of Exgland, | 


and told me, among other things,that 


ſhe had obſerved in it,that,being ſick, | 


he would ſeek for Spiders as his pro- 
per remedies, for ſome of which he 


then ſeemed to be looking, and |: 
thereby gave her occaſion to tell me | 
this; which when he had eaten, the | 
alteration it made in him would þ 
fometimes fill the room with a musky | 
ſent : But he had not the good luck | 
to light on any whilſt my viſit laſted. | 


EXPER. XIL 


To heighten good ſmells by Compoſe- 
#100. 


, IS well known to Perfumers, 
and is calle to be obſerved, 
that Amber-greece alone, though e- 
ſteemed the beſt and richeſt m—_ 
| that 
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that is yet known in the world, has 
but a very faint and ſcarce a pleaſant 
ſent. And I remember, that I have 
ſeen ſome hundreds of. ounces toge- 
ther newly brought from the Zaft- 
Indies; but if I had not been before 
acquainted with the ſmel] of Amber- 
greece alone, and had had onely the 
vulgar conceit of it, that 'tis the 
beſt and ſtrongeſt of perfumes, my 
Noſtrills would ſcarce have made 
me ſuſpect thoſe lumps to have been 
any thing a-kin to Amber-greece.But 
if a due proportion of Musk, or even 
Civet, be dexterouſly mixt with Am- 
ber, the latent fragrancy , though it 
be thereby ſomewhat compounded, 
will quickly be called forth, and ex- 
ceedingly heightned. And indeed 
*tis not, as tis commonly preſumed, 
the plenty of the richeſt Ingredients, 
as Amber-greece and Muzk, bur the 
juſt proportion and skilful mixture 
of them, that makes the nobleſt and 
moſt . laſting perfume , of which I 
thave had ſufficient experience 3 ſo 
that with a far leſs quantity of — 
an 
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and Amber, than not onely ordinary | 
perſons, but Perfumers themſelves | 
are wont to imploy, we have had ſe- |} 


yeral Perfumes, that for fragrancy 
were much preferred to thoſe where 
Musk and Amber-greece are ſo plen- 


tifully imployed. The proportions | 


and ways of mixture we beſt appro- 
ved of, would 'be too long, and are 
not neceſſary, to be here ſet down; 
but you will got much erre in making 
uſe of ſuch a proportion as this, viz. 
eight parts of Amber-greece, two of 
Musk , and one of Civet : which 
quantities of Ingredients if they be 
skilfully and exactly mingled., you 
will not miſs of a good Compoſition, 
with which you may innoble other 
materials, as Benzoin, Storax, ſweet 
Flowers, &c. fit to make Paſtills, 
Ointments for Leather, Poman- 
der, &c. And we may here add, 
that, upon the ſcore of the new Tex- 
ture acquired by Compoſition, ſome 
things, that are not fragrant them- 


ſelves, may yet much heighten the» 


fragrancy of Odoriferous bodies. 
| And 
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# And of liquid perfumes I remember, 
” *twas the ſecret of ſome Court-La- 
dies, noted for Curioſity about per- 
| fumes, to mingle always a due pro- 


portion of Wine-vinegar. with the 
odoriferons Ingredients. And on 
this occaſion, to ſhew the power of 
mixtures in improving Odowrs, I ſhall 
add ſomething about a Liquour of 
mine, that has had the good fortune 
to be very favourably ſpoken of by 
perſons of Quality accuſtomed to 
choice Perfumes. This Liquourz 
though thought an elaborate prepa- 
ration, as well tor another reaſon, as 
to recommend it to ſome, whoſe 
Critical palates can taſt the very 
titles of things, I called it Eſſence of 
Muzsk, is indeed a very plain {imple 
preparation, which I thus make. 

I take an arbitrary. Quantity of 
choice Musk without finely powde- 
ring it, and pour upon it about a 
finger's breadth of pure Spirit of 
Wine; theſe in a Glaſs cloſely ſtopt 
I ſet in a quiet place to digeſt, with- 
out the help of any Furnace, _ 

after 
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after ſome days,or a few weeks, (ac« | 
cording as Circumſtances determi. | 
ned,) the Spirit, which is ſome. | 
what odd, will in the cold have made 


a ſolution of the fineſt parts of the F 
Musk, and will be thereby much | 


tinged, but not of a red colour, 7 
This Liquour being decanted , 1 | 
keep by it ſelf as the richeſt of all; | 
and pour a like quantity of Spirit | 
on the remaining Musk , which u- | 


ſually will in the cold, though more 
ſlowly, draw a tincture, but fainter 
than the former , which being pous« 


red off, the remaining Musk may be | 
imployed for inferiour uſes. Now | 


that which made me meation this Pre- 


paration as pertinent to our preſent | 


. Subje&, is this Phxnomenon of it, 
that the firſt eſſence, or rather tin- 
Qure, being ſmelt to by it ſelf, has 
but a faint, and not very pleaſing, o- 
dour of Musk, ſo that every body 
would not diſcover that there was 
Musk in it; but if a fiogle drop, or 
two drops at moſt, were mixt with a 
Pint,or perhaps a quart,of good _ 

| tne 
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* the whole body of the Wine would 


j. © preſently acquire a conſiderably myu- 


sky ſent, and be fo richly perfumed 


| both as totaſt and ſmell, as ſeemed 


ſtrange enough to thoſe that knew 


the vaſt diſproportion of the Iogre- 
dients. 
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CHAP. TI. 


Ince a great part of thoſe Lear- 
ned Men) eſpecially Phyſicians, 


who have diſcerned the defects 

of the vulgar Philoſophy , but are 
not yet come to underſtand and re- 
liſh the Corpxſeularian, have lid into 
the Dodcrine of the Chymilſtsz and 
ſince the Spagyriſts are wont to pre- 
tend to make out all the Qualities of 
bodies from the Predominancy of 
ſome one of their three Hypoſtatical 
A 2 Prin- 


4 Imperfecion of the Chymiſt's 
Principles, I (uppoſe it may both keep 
my opinion from-appearing too pre- 
ſumptuous, and (which is far more 
confiderable) may make way for the 
fairer Reception of the Aechanical 
Hypotheſis about Qualities, it I here 
intimate (though but bricfly and in 
general) ſome of thoſe defects, that 
I have obſerved in Chy miſts Explica- 
tiqns of Qualities. 

And I might begin with taking no- 
tice of the Obſcurity of thoſe Prin- 
ciples, which 1s no ſmall defe& in 
Notions whoſe proper officeit ſhould 
be to conduce to the illuſtration of 
others. For, how can that facilitate 
the underſtanding of an obſcure 
Quality or Phxnomenon which is it 
{elf ſcarcely intelligible, or at leaſt 
needs almoſt as much explanation as 
the thing *tis defigned & pretended 
to explicate? Now a man need not 
be very converſant in the writings 
of Chymiſts to obſerve. in how Laxe, 
Indefinite, and almoſt Arbitrary Sen- 
fes they employ the Terms of 8a, 
Sulphur and Afercyry 3 of which I 
EE Es could 
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could never find that they were a- 
greed upon any certain Definitiqns 
or ſetled Notionsj not onely diffe- 
ring Authors, but not unfrequently 
one and the ſame, and perhaps in the 
ſame Brook, employing them in ve- 
ry differing ſenſes. But I will not give 
the Chymilſts any riſe to pretend, that 
the chief fault that I find with their 
Hypotheſis is but verbal; though 
that it felf may not a little blemiſh 
any Hypotheſis, one of the firſt of 
whoſe Requiſites ought to be Clear- 
neſs; and therefore I ſhall now ad- 
vance and take natice of defetts that 
are manifeſtly of another kind. 

And firſt the Doctrine that all their 
Theory is grounded on, ſeems tome 
Tzevident and undemonſtrated ,” not 
to ſay precarious. It is ſomewhat 
ſtrange to me, that neither the Spa- 
ogyriſts themſelves, nor yet their Ad- 
verſaries, ſhould have taken notice, 
that Chymiſts have rather ſuppoſed 
than evinced, that the Analyfis of bo- 
dies by fire, or even that at leaſt fome 
Analyſis is the onely inſtrument of itr- 
AZ veſtiga- 
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veſtigating what Iogredients mixt bo- 
dies are made up of, fince in divers 
caſes That may be diſcovered by 
Compoſition as well as by Reloluti- 
an3 3s it may appear,that Vitriol con- 
fiſts of metalline parts (whether Mar- 
tial, or Venerea], or both) aſlocia- 
ted by Coagulation with acid ones, 
one may, I ſay, diſcover this as well | 
by making true Vitriol with Spirit 
(improperly called Oil) of Sulphur, 
or that of Salt, as by diſtilling or Re- 
ſolving Vitriol by the fire. 

- But I will not here enlarge on this 
ſabje&, nor yet will I trouble you 
with what I have largely diſcourſed in 
the Sceptical Chymiſt, to call in que- 
ſtion the. grounds on which Chymiſts 
aſſert, that all mixt bodies are com- 
pounded of Salt, Sulphur, and Ater- 
cary. For it may ſuffice me now to 
tell you, that, whatſoever they may 
be able to obtain from other badies, 
it does not appear by Experience, 
which is the grand, it not the onely, 
Argument they rely on, that all mixt 
badics that have Qualities, conſiſt of 
their 
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their tria prima, fince they have not 
been able, that we know, truly, and 
without new Compoſitions, to re- 
folve into thoſe three, either Gold, or 
Silver, or Cryſtal, or Venetian Talck,, 
or ſome other bodies, that I elſewhere 
name 5 & yet theſe bodies are en- 
dowed with divers 9walities, as the 
two fortner with Fuſibleneſs and 
Malleability, and all of them with 
Weight and Fixity;. ſo that in theſe 
and the like bodies, whence Chymiſts 
have not made it yet appear, that 
their Salt, Sulphur and Mercury, can 
be truly and adequately ſeparated, 


*twill ſcarce be other than precarious, 


to derive the malleableneſs, colour, 
and other ®walities of ſuch bodies 
from thoſe Principles. 

Under this Head I conſider alſo, 
that a great part of the Chymical 
Do&rine of Qualities is bottom'd on, 
or ſuppoſes, beſides their newly que- 
ſtioned Analyſis by fire, ſome other 
things, which, as fr asI know, have 
pot yet been well proved, and I que- 
ſition whether they ever will be.” 

'N A 4 One 


8 Jmperfection of the Chymiſ's 


One of their main Suppoſitions is, 
that this or that Quality muſt have 
its Tg@ry Jeflmv, as Sennertws , the 
Learnedſt Champion of this opinion, 
calls it, or ſome particular material 
Principle, to the participation of 
which, as of the primary oative and 
genuine ſubjeR, all other bodies muſt 
owe It : But upon this point having 
purpoſely diſcourſed elſewhere, 1 
ſhall now onely obſerve, that, not to 
mention Local motion and Figure, 
I think 'twill be hard to ſhew, what 
1s the Tgw7y Jexlzy of Gravity, Vola- 
tility, Heat, Sonorouſne(s, Tranſpa- 
rency and Opacity, whieh are Qua- 
littes to be 1ndiffcrently met with in 
bodies whether ſimple or mixt. 

And whereas the Spagyriſts are 
wont to argue, that, becauſe this or 
that Quality 1s not to be derived truly 
from this or that particular Principle, 
as Salt, for inſtance, and Aercury ; 
therefore it mult needs be derivable 
from the third, as Sul/phar. -This way 
of arguing involves a farther Sup- 
poſition than taat newly —_— 

| or 
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For it implies, that every Quality in 
a compounded body muſt ariſe from 
ſome one of the tria prime, whereas 
experience aſſures us, that bodies 
may, by Compoſition, obtain Quali- 
ties, that were not to be found in any 
of the ſeparate Ingredients. As we 
ſee in painting, that though blew and 
yellow be neither of them green, yet 
their mixture will be ſo. And though 
no ſingle Sound will make an oftave 
or diapaſonz yet two ſounds, whoſe 
proportion 1s double, will have an 
eighth. And Tinn and Capper mel- 
ted and mingled together in a due 
proportion, will make a bell-metal far 
more ſonorous than either of them 
was before. Tis obvious enough 
for Chymiſts themſelves to obſerve, 
that, though Lead be an inſipjd body, 
and Spirit of Vinegar a very ſharp 
one, yet Saccharum Saturni, that 1s 
compounded out of theſe two, has 
a (weetneſs that makes it not ill de- 
ſerve its name, 

But this ill-grounded Suppoſition 
of the Chymiſts, is extended farther 
in 


In an uſual Topic of theirs, according 
to which they conclude, That I know 
not how many Qualities, as well ma- 
nifeſt as occult, muſt be explicared 
by their #r/2 prima, becauſe they are 
not explicable by the four elements 
of the Peripateticks. To make which 
argumentation valid, it muſt be pro- 
ved, (which fear it will never be) 
that there are no other wayes, by 
which thoſe Qualities may be expli- 
cated, but by a determinate number 
of Material-Principles, whether four 
or three: Beſides that, till they have 
ſhewn that ſuch Qualities may be in- 
telhigibly explicated by zhezr Prin- 
ctples, the objection will Iye as ſtrong 
for the Ariſtofelians againſt them, as 
for them againſt the Ariflotelians. 


CHAP. IT. 


Ext I conſider, that there are 
v4 divers Qualities even in mixt 
bodies, wherein it does not appear, 
enat the uſe of the Chymical Do&rme 

| ts 
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is Neceſ/ary, As, for inflance, when 
pure Gold 1s by Heat onely brought 
to fuſion, and conſequently to the 
ſtate of fluidity, and upon the remiſ- 
ſion of that heat, grows a ſolid and 
conſiſtent body again, what addition 
or expulſion or change of any of the 
tria prima does appear tobe the cauſe 
of this change of conſiſtence? Which 
is ealte to be accounted for according 
ta the Mechanical way, by the vehe- 
ment agitation that the fire makes of 
the minute parts of the Gold to bring 
it to fuſion; andthe coheſion of thoſe 


parts, by vertue of their gravity and 


fitneſs to adhere to one another, 
when that agitation ceaſes. When 
Venice Glaſs 1s meerly by being bea- 
ten to pouder deprived of its Tranſ- 
parency and turned into a bady opa»- 
cous and white, what need or uſe of 
the #ria prima have we in the expli- 
cation of this Phxnomenon? Or of 
that other which occurs, when by 
barely melting down this white and 
opacous body it is deprived of its 
opacity and colour , and becomes 
diapha- 


diaphanous?, 'And of this fort of In- 
ſtances you will meet with divers in 
the following Notes about particular 
Qualities 5 for which' reaſon I ſhall 
forbear the mention of them here, 
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Obſerve too, that the Spagyricat 
Dottrine of Qualities is 1nſaffici- 
ext and too narrow to reach to all 
the Phznomena or even to all the 
notable - ones, that ought to he ex- 
plicable by them. And this Inſuffici- 
ency I find tobe two-fold3 for, firſt, 
there are. divers Qualities, of which 
Chymilſts will not ſo much as attempe 
to give us explications,” and of other 
particular Qualities the explications, 
ſuch as they are that they give us, 
are often very deficient and unſatis- 
factory 3. and do not ſometimes ſo 
much as take notice of divers confi- 
derable Phznomena "that belong to 
the Qualities whereof they pretend - 
to give an'account 3 of which you 
SE wilt 
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will meet with divers Inſtances in the 
inſfuing Notes. And therefore I ſhall 


| onely, (to declare my meaning the 
| better.) invite-Fou to obſerve with 
{| me, that though Gold be: the body 


they affe& to be molt converſant 


| with; yet it will be very hard to ſhew; 


how the ſpecific weight of Gold: can 
be deduced from any or:all of the 


three Principles, fince Mercury it ſelf; 
that is of bodies, known to us, the-- 
heavieſt next to Gold, 1s fo much. 


lighter than Gold, that, whereas 1 


have uſually found Mercury to be ta- 
an equal weight of water, ſomewhat, 
though little, leſs thaw fourteen to 
one, I find pure Gold to be'about 


nineteen times as heavy: as ſo much 
water. Which will make it verydif- 
ficult, not to ſay impoſhible:for them 


to explain, how Gold ſhould barely 


by participating of Mercury, which is 


a body much lighter than it ſelf, ob- 
tain that great ſpecific gravity. we. 


find it to have3 for the two other 
Hypoſtatical Principles , we know, 


ace far lighter than Mercury, And1I 


think 
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think it would much puzzle the Chy. 
miſts, to give us any examples of x 
compounded body, that is ſpecifical Þþ 
ly heavier than the heavieſt of the 
Ingredients that it is made up of. And 
this is the firſt kind of Inſufficiency 1 
| was taking notice of in the Chymical 
Dodrine of Qualities. 

The other is, That there are ſeve- 
ral bodies which the moſt Learned 
among themſelves confeſs not to con. 
fiſt of their #ri2 pri-za, and yet are in- 
dowed with Qualities, which conſe- 
quently are not in thoſe ſubjects to 
be explicated by the tria prime which 
are granted not to be found in them, 
Thus elementary Water, though never 
ſo pure, ( as diſtilled Rain-water, ) 
has fluidity and coldneſs and humidi- 
ty and tranſparency and volatility, 
without having any of the #ria prima. 
And the pureſt Earth, as Aſhes care- 
fully freed from the fixt ſalt, has gra- 
vity and confiſtence and dryneſs and 
colour and fixity, without owing 
them either to Salt, Sulphur, or Mer- 


cury ; not to mention, that there are 
Celc- 


6 


Celeſtial; bodies which do not ap- 
pear, nor are wont to be pretended, 
to confi{ of the tria prima, that yet 
are indowed with Qualities. As the 
Sun has Light, and as many Philoſo- 
phers think, Heat, and CoJourz and 
the 2400n has a determinate confi- 
ſtence and Gguration, (as appears by 
her mountains) and Aſtronomers gb- 
ſerve, that the higher Planets and e- 
ven the Fixt ſtars appear to be dif- 
feringly coloured. But I ſhall not 
multiply Inſtances of this kind, be- 
cauſe what I have ſaid, way not one- 
ly ſerve for my preſent purpoſe, but 
bring a great Confirmation to what 
I lately ſaid, when I noted, that the 
Chymical Principles were in many 
caſes rot neceſſary to explicate Qua-» 
lities ; For fince 1n Earth, Water, &c. 
ſuch diffuſed Qualities, as gravity, 
fixtneſs, colour , tranſparency and 
fluidity , muſt be acknowledged nat 
to be derived from the. tria prima; 
tis plain, that portions of matter may 
be endowed with ſuch Qualities by 
other cauſes and agents than Salt, 
: Sulphur 
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Sulphur and Mercury. 'And then 
why ſhould we deny, that alſo in 


compounded bodies thofe Qualities | 


may be (ſometimes at leaſt) produ- 
ced by the ſame or the like Cauſes? 
As we ſee, that the reduction of a 


diaphanous Solid to pouder, produ- K 


ces whiteneſs, whether the commi- 
nution happens to Rock-cryſtal or 
to Venice-glaſs, or to Ice : The firſt | 
of which is acknowledged to be a | 
natural and perfe&ly mixt body ; the | 
ſecond a faQtitious and not onely | 
mixt but decompounded body 5 and | 


the laſt, for ought appears, an ele- | 


mentary body, or at moſt very (light- 
ly and imperfe&ly mixt.- And ſoby Þ 
miogling Air in ſmall portions with a 
diaphanous Liquor, as we do when 
we beat ſuch a Liquor into foam, a 
whiteneſs 1s produced, as well in pure 
Water, which is acknowledged to be 
a ſimple body, as in- white Wine, 
which is reckoned among perfectly 
mixt bodies, - 


CHAP. 


Ne” 
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CHAP. IV. 


| T Further obſerve;that the Chymiſts 


Explications do not reach deep 


E and far enough. For firſt, moſt of 
E them are not ſufficiently diſtin& and 
| full, ſo as to come home to the partt- 
cular Phenomena, nor often times ſo 


much as to all the grand ones, tbar 
belong to the Hiſtory of the Quali- 
ties they pretend to explicate. You 
will readily believe, that a Chymiſt 
wilt not eafily make out by his Salt, 
Sulphur, and Mercury, why a Load- 
ſtone capp's with fteel may be made 
to take up a great dea! more Iron, 
ſumerimes more than eight or ten 
times 2s much, than if it be immediat- 
ly applied to the iron 3 or why,if one 
end of the Magnetic Needle is di- 
ſpos'd to be attracted by the North- 
pole,for inſtance, of the Load-ſtone, 
the other Pole of the Load-ſtone 
will not attract it but drive it away : 
or, why a bar or rod of iron, being 
heated red-hot and cooled perpendi- 

B culariy, 
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cularly, will with its lower end drive 
away the flower de Luce, or the 
North-end of a Marriners Needle, 
which the upper end of the ſame bart 
or rod will not repel] but draw to it, 
Jn ſhort, of above threeſcore Pro- | 
perties or notable Phznomena of | 
Magnetic Bodies , that ſome Writers 
have reckon'd up, I do not remember | 
that any three have been by Chymiſts 
ſo much as attempted to be folved by 
their three Priaciples. And evenin 
thoſe Qualities, in whoſe explicati- 
ons theſe Principles may more pro- | 
bably than elſewhere pretend to have | 
a place, the Spagyrilts accounts are 
wont to fall ſo ſhort of being diſtin 
and particular enough, that they uſe 
to leave divers confiderable Pheno- 
mena untouchd, and do but very 
lamely or ſlightly explicate the more 
obvious or familiar.» AndI have ſo | 
good an opinion of divers of the em- 
bracers of the Spagyrical Theory of 
Qualities (among whom I have met # 


with very Learned and worthy men) F. 


that I ehink,that if a Quality being | 
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pos'd to them, they were at the ſame 
time preſented with a good Cata- 
logue of the Phxnomena, that they 


| may take, inthe Hiſtory of it, as it 


were With one view, they would 
plainly perceive that there are more 
particulars to be accounted for, than 
at firſt they were aware of 3 and dis 
vers of them ſuch, as may quite diſ- 
courage conſidering men from taking 
upon them to explain them all by the 
Tria prima, and oblige them to have 
recourſe to more Cathotic and com- 
prehenſive Principles. I know not, 
whether I may not add on this occafi- 
on, that, methtnks, a Chymiſt, who 
by the help of his Tria Prima, takes 
upon him to interpret that, Book of 
Nature of which the Qualities of bo- 
dies make a great part, acts at but a 
little better rate than he, that ſeeing 
a great book written in a Cypher, 
whereof he were acquainted but with 
three Letters, ſhou!d undertake to 
decypher the whole piece, For 
though 'tis like, he would in many 
words find one of the Letters of his 
B 2 ſhort 
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ſhort key, and in divers words twoſ 
of them, and perhaps in ſome all 
threes yet, beſides that in moſt of 


the words wherein the known Let. 
ter or Letters may be. met with, they 


may be ſo blended with other un. | 
known Letters 2s to keep him from E 
decyphering a good part of thoſe ve- | 
ry words, 'tis more than probable, F 
that a great part of the book would 
conſiſt of words wherein none of his | 


three Letters were to be found. 


CHAP. V. 


ND this is the firſt account, on 
A which I obſerve that the Chy- 


mical Theory of Qualities does not 
reach far enough : But there 1s 4no- 
ther branch of its deficiency. For 
even, When the explications ſeem to 
come home to the Phxnomena, they 
are not primary, and, if I may fo 
ſpeak, Fontal enough. Tomake this 


gn 


LE 
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| appear, I ſhall at preſent imploy but 
 theletwo Conſiderations. The firſt 
Z is, that thoſe ſubſtances themſelves, 
! that Chymiſts call their Principles , 
{ arecach of them indowed with ſeve- 
* ral Qualities. Thus Salt is a confſ1- 


ſtent, not a fluid, body 3 it has its 
weight, *tis diſfoluble in water, is et- 
ther diaphanous or opacous, fixt or 
volatile, ſapid or infipids (I ſpeak 
thus disjunGtively, becauſe Chymilts 
are not all agrced about thele things; 
and it concerns not my Argument, 
which of the diſputable Qualities be 
reſolved upon.) And Szlphyr, ac- 
cording to themr, is a body fulible, 1n- 
fammable, &c. and,according to Ex- 
perience, is conſiſtent, heavy, &c, So 
that *cis by the help of more primary 
and general Principles, that we muſt 
explicate ſome of thoſe Qualities, 
which being found in bodies, ſuppo- 
ſed to be pertealy fimilar or homo- 
geneous, cannct be pretended to be 
derived in one of them from the o- 
ther. And to ſay, that *tis the nature 
of a Principle to have this or that 


B 3 Qaality, 
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Quality, as, for inſtance, of Sulphur 
to be fuſible, and therefore we are 
not to exaCt a Reaſon why it is {a 


though I could ſay much by way of 
anſwer, I ſhall now only obſerve,that 
this Argument is grounded but tpon | 
a ſuppoſition, and will be of no force, 
if from the primary affections of bo- Þ 
dies One may deduce any good Me- | 
chanical Explication of Fulibility in Þ 
the genera], without neceſſarily fup- 


poſing ſuch a Primigeneal Sulphur, 
as the Chymiſts fancy, or deriving 
it from thence in other bodies. And 
indeed, fince not only Salt- peter, Sea 


ſalt, Vitriol and Allum, but Salt of | 
Tartar,and the Volatile Salt of Urine 
are all of them fuſible 5 I do not well F 
ſee, how Chymiſts can derive the fu- 
fibleneſs even of Salts obtained by 7 
their own azaly/is (ſuch as Salt of © 
Tartar and of Urine) from the par- © 
ricipation of the Sulphureous Ingredi- : 
. ent 5 eſpecially ſince , if ſuch an at- © 
tempt ſhould be made, it would over- | 


throw the Hypotheſis of three Simple 
bodies, whereof they will have all 


mixt | 
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mixt ones to be compounded; and 
ſtill 'twould remain to be explicated, 
upon what account the Principle,that 
1s ſaid to endow the other with ſuch 
a Quality, comes to be endowed 
therewith it ſelf. For 'tis plain,that 
a maſs of Sulphur is not an Atomical 
or Adamantine body ; but conſiſts of 
a multitude of Corpuſcles of deter- 
minate Figures,and connected after a 
determinate manner: ſo that it may be 
reaſonably demanded, why ſuch a 
Convention of particles, rather than 
many another that does not, conſti- 


tutes a fuſtble body. 
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CHAP. VI. 


N D this leads me to a further 

\ Conſideration, which makes me 
look upon the Chymiſts explications 
as not deep and radical enough 5 and 
It is this,that, when they tell us, for 
inſtance, that the fuſibleneſs of bo- 
dies proceeds from Sulphur, in caſe 
they ſay true, they do but tell us 
what material Ingredient *ts that be- 
ing mingled with and diſpers'd 
through the other parts of a body, 
makes it apt to melt : But this does 
not intelligibly declare , what 3t is 
that makes a portion of, matter fu- 
ible, and bow the ſulphureous Ingre- 
dicnt introduces that diſpoſition into 
the reſt of the maſs, wherewith 'tis 
commixt or united. And yet 'tis ſuch 
explications as theſe, that an inquiſi- 
tive Naturaliſt chiejly looks after,and 
which I therefore call Philoſophical. 
And to ſhew, that there may be more 
Fontal explications, I ſhall only 
Q a 
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obſerve, that, not to wander from 


our preſent inſtance, Sulphur it ſelf * 
is fulible. And therefore,asl lately 
intimated, Fuſibility , which is not 
the Quality of one Atome, or Par- 
ticle, but of an Aggregate of Patrti- 
cles, ought it ſelf to be accounted 
for in that Principle, before the Fu-. 
fiblenels of all other bodies be deri- 
ved from it. And 'twill jn the fol- 
lowing notes appear, that in S»lphur 
it ſelf that Quality may be probably 
deduced from the convention of Cor- 
puſcles of determinate ſhapes and 
ſizes, contexed or connected after a 
convenient manner, And if either 
nature , or art, or chance, ſhould 
brig together particles endowed with 
the like Mechanical Aﬀections, and 
aſſociate them after the like manner, - 
the reſulting body would be fuſible, 
though the component particles had 
never been parts of the Chymiſts pri- 


. mordial ſulphur : And ſuch particles 


ſo convening might perhaps have - 
made Sulphur it ſelf, though before 
there had been no ſuch body in the 
: world, 
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world. And what I ſay to thok 


* Chymiſts, that makethe ſulphureou 
Iogredient the cauſe of fuſibility,may 
ealily, wntatis mutandis, be applied 
to their Hypotheſis, that rather af. 
cribe that quality to the Mercurial or 
the Saline Principle, and conſequent- 


-ly cannor give a rational account of | 


the fuſibility of Sulphur. And there E 
fore though I readily allow (as I ſhall 
have afterwards occaſion to declare) | 
that Sulphur, or an other of the i#ria | 
prima, may be met with, and even a- 
bound in ſeveral bodies endowed 
with the quality that is attribated to 
their participation of that Principle; 
yet that this may be no certain ſign 
that the proposd Quality muſt flow 
from that Ingredient, you may per- 
+ haps be affiſted to diſcern by this il- 
luſtration, That if Tin beduly mixt 
with Copper or Gold, or, as I have 
tried, with Silver or Iron,it will make 
them very brittle ; and it is alſo an 
Ingredient of divers other bodies that 
are likewiſe brittle, as blew, green, 
white.,and otherwiſe colour'd, Amels, 
which 
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which are uſually made of calcig'd 


Tin (which the Tradeſmen call Put- 
tee,) colliquated with the Ingredients 
of Cryſtal-glaſs and ſome ſmall por- 
tion of Mineral pigment. But though 
in all the above-named brittle bodies, 
Tin be a conſiderable logredient; yet 
'ewere very unadviſed to affirm, that 
__ in general proceeds from 

in. For provided the ſolid parts of 
conſiſtent bodies touch one another 
but according to ſmall portions of 
their ſurfaces, and be not implicated 
by their contexture, the Metalline or 
other Compoſition may be brittle, 
though there be no Tin at all in it. 
And in effe&t,: the materials of glaſs 
being brought to fuſion will compoſe 
a brittle body, as well when there is 
no Puttee colliquated with them, as 
whenthere 15 Calcin'd Leadby the 
aftion of the fire may be melted into 
a brittle maſs, and even into tranſpa- 
rent Glaſs, without the help of Tin 
or any other additament; And I need 
aot add, that there are a multitude of 
other bodies, that cannot be pretend- 
| | ed 
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ed to owe their brittleneſs to any par- 
ticipation of Tin, of which they have 
roneed, if the matter they conſiſt of 
wants not the requifite Mechanical 
Diſpoſitions. 


And here I ſhall venture to add, that 
the way employed by the Chymiſts, 
as well as the Peripateticks, of ac- 
counting for things by the Ingredi- 
ents, whether Elements, Principles, 
or other bodies, that they ſuppoſe 
them to conſiſt of, will often fruſtrate 
the Naturaliſts expectation of events, 
which'may frequently prove differ- 
ing from what he promis'd himſelf, up- 
on the Conſideration of the Qualities 
of each Ingredient. For the enſuing 
Notes contain divers Inſtances, 
wherein there emerges a new Quality 
differing from, or even contrary to, 
any that is conſpicuous in the Iogre- 
dients;3 as two tranſparent bodies 
may make an opacous mixture, a yel- 
low body and a blew, one that is 
green; two malleable bodies, a brittle 
_ one, two actually cald bodies, a hot 
Ones 
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one, two fluid bodies, a conſiſtent 
one, &c. And as this way of judg- 
ing by material Principles hinders the 
foreknowledg of Events from being 
certain 3 ſo it much more hinders the 
aſfignation of Cauſes from being ſa- 
tisfactory5ſo that perhaps ſome would 
not think it very raſh to ſay,that thoſe 
who judg of all mixt bodies as Apoe 
thecaries do of Medicines, barely by 
the Qualities and Proportions of the 
Ingredients (ſuch as among the Ari- 
ſotelians are the four Elements, and 
among the Chymiſts the ria prizea,) 
do, as if one ſhould pretend to give 
an account of the Phxnomena and 
operations of Clocks and Watches, 
and their Diverfities by this, That 
ſome are made of braſs wheels,ſome 
of iron, ſome have plain | ungilt 
wheels, others of wheels overlaid 
with Gold, ſome furniſhed with gut- 
ſtcings, others with little chains, &c. 
and that therefore the Qualities and 
Predominancies of theſe metalls that 
make parts of the Watch, ought to 
have aſcribed to them, what indeed 
flows 


Contrivance. 


CHAP. VII. 


7 laft defett I obſerve in the 
Chymical Dodcrine of Quali- 
ties, is, thatin many caſes it agrees not 
well with the Phaxnomena of Nature, 


and that by one or both of theſe ways. 


Firſt, there are divers changes of 
Qualities, wherein one may well exp 
peQ,that a Chymical Principle ſhould 
bave a great ſtroak, and yet it does 
not at all appear to haveſo. He that 
conſiders, what great operations di- 
vers of the Hermeticks aſcribe to 
this or that Hypoſtatical Principle, 
and how many Qualities according 
to them muſt from it be derived, can 
ſcarce do other than expect, that a 
great change as to thoſe Qualities 
bappetiing in a wixt body, ſhould at 
leaſt be accompany'd with ſome no- 
table action of, or alteration i» the 
Prin- 
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flows from their Coordination and 
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Principle. And yet I have met with 


many inſtances, wherein Qualities are 


produced,or aboliſhed, or very much 
altered, without any manifeft intro- 
duction , expulſion, or conſiderable 
change of the Principle , whereon 
tbat Quality is ſaid todepend, or per- 
haps of either of the two others - 
As when a piece of fine filver, that 
having been neald in the fire, and ſuf- 
fer'd to cool leiſurely,is very flexible, 
1s made ſtiff and bard to bend, barely 
by a few ſtroaks of a hammer. And 
a (triog of a Lute acquires or loſes a 
ſympathy, as they call it, with another 
ſtring of the ſame or another Inſtru- 


- ment, barely by being either ſtretch» 


ed fo as to make an Uniſon with it, 
or ſcrewd up or let down beyond 
or beneath that degree of Ten: 
ſion. | 
To multiply inſtances of this kind 
would be to anticipate thoſe,you will 
hereafter meet with in their due pla- 
ces. And therefore I ſhall paſs on 
from the firſt ſort of Phenomena, that 
favour not the -Chymical Hypotheſis 
about 
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about Qualities, to the other which 
conſiſts of thoſe, wherela either that 
does not happen which according to 
their Hypotheſis ought to happen,or 
the contrary happens to what accord- 
ing to their Hypothelis may juſtly be 
expected. Of this you will meet with 
inſtances hereafter ; I ſhall now trou- 
ble you but with one, the better to 
declare my meaning. *Fis not un- 
known to thoſe Chymifts, that work 
much in Silver and in Copper, that 
the former will endure Ignition and 
become red-hot in the fire, before it 
will be brought to fuſion 3 and the 
latter 1s yet far more dithcult to be 
melted down than the other 3 yet if 
you ſeparately ditfolve thoſe two 
metalls in Aqua fortis, and by evapo- 
ration reduce them to Cryſtalls , 
theſe will be brought to fuſion in a 
very little time, and with a very mo- 
derate Heat, without breaking the 
glaſſes that contain them. If you 
ask a vulgar Chymiſt the cauſe of 
- this facility of fuſion, he wilt proba- 
bly tell you without ſcruple, that 'tis 
| from 
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from the ſaline parts of the Aqua for® 
tis, which, being imbodied in the 
metals and of a very fufible nature, 
impart that eaſineſs of fuſion to the 
metals they. are mixt with. Accor. 
ding to which plauſible explicatior 
one might well expe, thar, if the 
ſaline Corpuſcles were exquilitly 
mingled with Tin; they.wounld make 
it far more fuſible than of it (elf it is 
And yet, as I haveclſewhere noted, 
when I put Tin into a convenient 
quantity of Aqua fortis, the metal be- 
ing corraded, ſublided, as is uſual, int 
the form of whites of eggs,which be- 
ing well dried, the Tinn was ſo far 
from being grown more fufibleby the 
addition of the faline particles of the 
Menſlirunm, that, whereas 'tis knowrr: 
that ſimple Tin will melt long before 
it come to be red-hot, this prepar'd 
Tin would endure for a good while 
not only a thorow ignition, but the 
blaſt of a pair of double bellows, 
(which we uſually imploy'd to melt 
Silver and Copper it ſelf,) without 
being at all brought to _ And - 

| 23 
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as ſor thoſe Spagyriſts that admit, as 
moſt of them are granted to do, that 
all kinds of metals may be turned into 
Gold by a very ſmall proportion of 
what they call the Philoſophers 
Elixir, one may I think ſhew them 
from their own conceflions, that di- 
vers Qualities may be changed even 
in ſuch conſtant bodies as Metals, 
without the addition of any conſider- & 
able proportion of the ſimple Ingre- | 
dients, to which they are wont to aſ- 
cribe thoſe Qualities z provided the 
Agent, (as an effieient rather than as a 
material Cauſe,) be able to make a 
great change in the Mechanical af- 
teftions of the parts whereof the 
metal it as on is made up. Thus if 
we ſuppoſea pound of Silver,a pound 
of Lead, and a pound of Iron to be 
tranſmuted into Gold,cach by a grain 
of the powder of proje@ion, this 
tinging powder, as a material Cauſe 
15 - Inconſiderable, by reaſon of the 
{malineſs of its bulk, and as an effici- 
ent cauſe it works differing and even 
contrary eitefs, accordiog to the dil- 
poſition, 
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poſition, wherein it finds the metal to 
be tranfauted,and the changes it pro» 
duces inthe conſtituentTexture of its 
Thus it brings Quick-filver to be fix, 
which it was not before,and deprives 
it of the Fluidity which it had beforez 
it brings Silver to be indiſfolvable in 
Aqua fortis , which readily diſſolved 
it before, and diſloluble in Aqua Re- 
26, which before would not touch its 
and which is very conſiderable to our 
preſent purpoſe, Whereas it makes 
Iron much more fuſible than 2ars, it 
makes Lead much lefs fuſible than 
whileſt it retained its priſtine form, 
fince Satwrn melts ere it come to Ig- 
nition, which Gold requires to bring 
It to fuſion. But this is propoſed 
only as an Argument ad hominem, till 
the Truth of the tranſmutation of 
metals into Gold, by way of projeQt- 
on, be ſufficiently proved, and the 
circumſtances and phanomena of it 
particularly declared, 

I muſt not forget to take notice, 
that ſome learned modern Chymiſts 


would be thought to explicate divers 
C 2 of 
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of the Changes that happen to Bodies 
in point of Odours, Colours, &c. by 
ſaying that in ſuch alterations the Sul- 
phur or other Hypoſtatical Principle 
1s intraverted or extraverted, or,as o- 
thers ſpeak, inverted. But I confeſs, 
to me theſe ſeem to be rather new 
terms then real explications. For,to 
omit divers of the Arguments men- 
tioned in this preſent Treatiſe , that 
may be applied to this way of ſolving 
the Phznomena of Qualities. one may 
juſtly obje&t, that the ſuppoſed Ex- 
traverſion or Intraverfion of Sulphur 
can by no means reach to give an ace 
count of ſogreat a variety of Odours, 
Colours, and other Qualities as may 
be found 1n the changed portions of 
matter we are ſpeaking of. And 
which is more,what they call by theſe 
and the like names, cannot be done 
without Local motion tranſpoſing the 
particles of the matter, and conſe- 
quently producing in'it a change of . 
Texture, which is the very thing we 
would infer, and which being ſuppo- 
ſed, we may grant Sulphur to be otten- 
| times 
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times actually preſent in the altered: 
Bodies» without allowing it to be al- 
ways neceſſary to produce the a]- 
terations in them, ſince Corpuſcles ſo 


_condition'd and contex*d would per- 


form ſuch Effe&s, whether Sulphur, 
as ſugh, did, or did not, make up the 
ſubje&-matter of the Change. 

And now [ ſhall conclude,and part- 
ly recapitulate what has been delj- 
vered in this and the two foregoing 
Chapters, with this, ſummary conli- 
deration, That the Chymiſt's Salt, 
Sulphur and Mercury themſelves are 
not the firſt and moſt fimple Princi- - 
ples of Bodies, but rather primary 
Concretions of Corpulcles or Parti- 
cles more fimple than they, as being 


.endowed only with the firſt, or moſt 


radical (if I may ſo ſpeak) and moſt 
Catholick Afﬀections of fimple Bo- 
dies, namely Bulk, Shape, and Mo- 
tion,or Reſt 3 by the different Con- 
ventions or Coalitions of which mi- 
nuteſt portions of matter are made 
thoſe differing Concretions that 
Chymiſts name Salt, Sulphur and 

C3 Mer- 
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Mercury. And to this Doctrine it 
will be conſonant , that ſeveral Ef- 
fe&ts of this or that Spagyrical Prin- 
ciple need not be derived from Salt, 

S for inſtance, or Sulphur as ſuch, but 
may be explained by the help of ſome 
of thoſe Corpuſcles that I bave lately 
call'd more Simple and Radical 3'and 
ſuch Explications being more (imple 
and Mechanical,may be thought upon 
that ſcore more fundamental and ſa- 
tisfacory. 9 


CHAP. VIII. 


'F Know it may be objected in fa- 
[| vour of the Chymiſts;that as their 
Sypoſtenienl Principles, Salt, Sulphur 

. and Mercury, are but three , ſo the. 
Corpuſcularian Principles are but 
very few 3 and the. chief of them 
Bulk, $1%e, and Motion,are but three 
neither ; ſo thatit appears not why 
the Chymical Principles ſhould be 

OR ITS 1G SR - more 
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more barren than the Mechanical. To 
which allegation I anſwer, that, be- 
fides that theſe laſt nam'd Principles 
are more numerous, as taking in the 
Poſture, Order, and Scituation, the 
Reſt, and, above all, the almoſt infi- 
nitely diverſifiable Contextures of 
the ſmall parts, and the thence re- 
ſulting ſtructures of particular bodies, 
and fabrick of the world : Beſides 
this, I ſay, each of the three Me- 
chanical Principles, ſpecified in the 
objection, though but one in name , 
is equivalent to many in effeQt; as 
Figure, for inſtance, comprehends 
not only Triangles, Squares, Rhom- 
buſſes, Rhomboids, T rapezions, and 
a multitude of Polygons, whether 
ordinate or irregular 3 but, beſides 
Cubes, Priſmes, Cones, Spheres, Cy- 
linders, Pyramids, and other Solids 
of known Denominations, a ſcarce 
numerable multitude of hooked 
branched, Ecl-like, ſcrew-like, an 
other irregular bodies z whereof 
though theſe, and fome others, have 
diſtia& appellations, yet the greateſt 
X C4 part 


4o Imperfecion of the Chymiſi's - 
part are nameleſs 3 ſo that it need be 
no wonder, that I ſhould make the 
Mechanical Principles ſo much 
more fertile, that 1s, applicable to 
the produdion and explication of a 
far greater number of Phenomena,than 
the Chymicals which, whileſt they 
are conſidered but as fimilar bodies, 
that are Ingredients of mixt and com- 
pounded ones, are chiefly variable 
but by the greater or leſſer quanti- 
ty that is employed by Nature or Art 
to make up the mixt body. And 
Painters obſerve, that Black and 
White, though mixt in differing Pro- 
portions, will ſtil] make but lighter 
and darker grays. Andif it be ſaid, 
that theſe Ingredients, by the Tex- 
ture reſulting from their mixtures. 
way acquire Qualities that neither of 
them had beforc; I ſhall anſwer, thar, ! 
ro alledge this, is in <ffe&t to confeſs, | 
that they muſt take in the Mechanical 
rinciples, (for to them belongs the 
Lexture or Strucure of bodies) to aſ- 
{1ſt the Chymicel ones, And on this 
occaſion, to borrow an illuſtration 
| © ' from 
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from our unpubliſhed Dzalogue of the 
Requiſſtes of a good Hypotheſes, I ſhall 
add,that a Chymiſt that ſhould pre- 
tend,that becauſe his three Principles 
are as many as thoſe of the Corpuſ- 
cularians,they are as ſufficient as theſe 
to give an account of the Book of 
Nature, methinks, I ſay, he would 
do like a man that ſhould pretend, 
that with four and twenty words he 
would make up a language as well as 
others can with the four and twenty | 
Letters of the Alphabet, becauſe he 
had as many words already formed, 
as they had of bare Lettersz not con- 
ſiderivg that inſtead of the ſmall 
number of variations that can be 
made of his werds by Prepofitions 
and Terminations, the Letters of the 
Alphabet being variouſly combined, 
placed and reiterated, can be'eafily 
made to compoſe not only his four 
andtwenty words, with their variati- . 
ons, but as many others as a whole 
language contains. 


CHAP. 
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CHAP. IX. 


Otwithſtanding all that I have 
N been obliged to ſay to the Dif 
advantage of the Chymical Princi- 
ples, in reference to the Explication 
of Qualities, I would not be thought 
to grant, that the Peripatetichs have 
reaſon to triumph.as if their four Ele- 
ments afforded a better Theory of 
Qualities. For,if I had,together with 
letſfure enough to perform ſuch a 
Task,any obligation to undertake it, 
I- preſume, it would not be difficult 
to-ſhew,that the Ariſtotelian Dodrine 
about particular Qualities is liable to 
ſome of the ſame Objecions with the 
Chymical, and to ſome others no leſs 
confiderablezand that,toderive all the 
Phenomena their DoGrine ought to 
ſalve from Subſtantial Forms and red! 
Dnuabties Elementary, is to impoſe on 
us a Theory more barren and pre- 
carious than that of the Spagy- 


riſts. 
That 
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That to derive the particular Qua- 
lities of bodies from thoſe Subſtantial 
Forms, whence the Schools would 
have them to flow. is but an inſuffici- 
ent and unfit way of accounting for 
them,may appear by this,thatS»bſtan- 
tial Forms themſelves are thiogs, 
whoſe exiſtence many Learned Phi- 
lolophers deny, whoſe Theory many 
of them think Incomprehenfible, and 
the moſt Candid and Judicious of the 
Peripateticks themſelves confeſs it to 
be very abſtruſe; ſo that from ſuch 
doubtful and obſcure Principles we 
can hardly expect clear Explications 
of the nature and Phenomena of Qua- 
lities 5 not to urge, that the Ariſtotel;- 
an Definitions, both of Qualites in 
general, and of civers of the more fa- 
miliar Qualities 1n particular,as Heat, 
Cold,Moiſture, Diaphaneity, 8c. are 
far enough from being clear and well 
framed,as we elſewhere have occafi- 
on to ſhew. | 

Another thing, which makes the 
Scholaſtic Do&rine of Qualities un- 
ſatisfaCtory, is,that it ſeldom ſo much 
as 
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as attempts to teach the Manner hoy 
the Qualities themſelves and their 
Effe&s or Operations are produced, 
Of this you may elſewhere find an 
Inſtance given in the Quality that is 
wont to be firlt in the liſt, viz that of 
Heat, which though it may iatelligi- 
bly and probably be explicated by the 
Corpuſcular Hypotheſis, yet 1a the 
Peripatetic account that 1s given of it, 
1s bath too queſtionable and too fu- 
perficial to give much Content to a 
Rational Inquirer. Andindeed to ſay, 
that aSubſtantial Form (as that of the 
Fire) afts by a Quality (call'd Heat) 
whoſe Nature 'tis to produce ſuch an 
effe& (as to ſoften Wax or harden 
Clay) ſeems to be no other in ſub- 
ſtance, than to ſay, that it produces 
ſuch an effe&t by ſome power it has 
to produce it, But what that power 
is,and how it operates, is that, which, 
though we moſt defire to know, we 
are leftto ſeek. But to proſecute the 
| ImperfeGtions of the Peripatetich Hy- 
potheſis, were to intrench. upon ano: 


ther diſcourſe, where they are more 
fully 
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fully laid open. And therefore I 
ſhall now but lightly glance upon a 
couple of imperfeCtions, that more 
particularly relate to the DoErine of 
Qualities. 

And firſt I do not think it a Con- 
vincing Argument that is wont to be 
imployed by the Ariſiotelians for 
their Elements, as well as by the 
Chymiſts tor their Principles, that,be- 
cauſe this or that Quality, which they 
aſcribe to an Element or a Principle, 
is found in this or that body, which 
they call mjxt, therefore it muſt owe 
that Quality to the participation of 
that Þrincipleor Element. For,the 
fame Texture of parts or other mo- 
dification of matter may produce the 
like Quality in the more fimple and 
the more compounded body, and 
they may both ſeparately derive it 


from the ſame Cauſe, and not one 


from the Participation of the other. 

So Water and'Earth and Metals and 

Stones, &c. are heavy upon the ac- 

count of the common Cauſe of Gra- 

vity,and not becauſe the reft ___ 
| O 


46 Imperfeetion of the Chymiſt's 
of the Earth; as may appear in Ele- 
mentary water, which is as ſimple a 
body as it, and yet is heavy : So wa- 
ter and oil, and exaCly deflegm'd Spi- 
rit of Wine, and Mercury, and alſo 
Metals and Glaſs of Antimony , and 
Minium or calcin'd Lead, whileſt theſe 
three are in fuſion are fluid, being | 
made ſo by the variouſly determined | 
motions of their minute parts and 0- 
ther Cauſes of Fluidity, and not by 
the participation of water ,. fince the 
arid Calces of Lead and Antimony 
are not like to have retained in the 
fire ſo volatile a liquor as water, and ' 
fince Fluidity 1s a Quality that Mer- 
cury enjoy9in a more durable man- 
ner than Water it ſelf : For that me- 
talline liquor, as alſo Spirit of Wine 
well Refifed, will not be brought to 
freeze with the higheſt degree of 
Cold of our ſharpeſt winters, though 
a far leſs degree of Cold would make 
_— ceaſe to be fluid and turn it into 
ce. 

To this I ſhall only add (in the ſe- 
cond place,) that *t!s not unpleaſant 

to 
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to ſee, how arbitrarily the Peripate» 

ticks derive the Qualities of bodies 

from their four Elements,as if,to give 

an inſtance in the lately named Qua- 

lity,Liquidity, you ſhew them exaQ- 

ly deflegmed Spirit of Wine, and ask 

ther, whence it has its great Fluid- 

neſs, they will tell you from water, 
which yet is far leſs fluid than it,and 
this ſpirit of wine it ſelf is much leſs 
ſo than the flame into which the ſpi- 
rit of wine is eaſily reſoluble. But if 
you ask, whence it becomes totally 
ioflammable, they muſt tell you, from 
the fire; and yet the whole body, at 
leaſt as far as ſenſe can diſcover, is 
fluid, and the whole body becomes 
flame, (and then is moſt fluid of allz) 
ſo that fire and water as contrary as 
they make them,muſt both be by vaſt 
odds predominant in the ſame body. 
This ſpirit of wine alſo, being a li- 
quor whoſe leaſt parts that are fen- 
{ible are aftually heavy, and compoſe 
a Liquor which is ſeven or eight hun- 
dred times as heavy as Air of the 
ſame bulk , which yet experience 
ſhews 
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ſhews not to be devoid of weight, 
muft be ſuppoſed to abound with 
Earthy particles, and yet this ſpiri- 
tuous liquor may in & trice become 
Flame,which they would have to be 
the lighteſt body in the world, 


But, to enlarge on this ſubje&, 
would be to forget, that the defign 
of this Trac engages me to deal not 
with the Peripatetic School, but the 
Spagyrical. To which I ſhall there- 
fore return, and give you this ad- 
vertiſement about it, that what | 
have hitherto objeRed is meant a- 
gainſt the more common and recety- 
ed Dodqrine about the Material Prin- 
ciples of bodies reputed mixt, as *tis 
wont by vulgar Chymiſts to be ap- 
plied to the rendring an account of 
the Qualities of ſubſtances Corpo- 
real 3 and therefore I pretend” not , 
that the paſt objections ſhould con- 
clude againſt other Chymical Theo- 
ries than that which I was concern- 
ed to queſtion: And if edept Philo- 
ſophers, (ſuppoſing there be ſuch) or 

any 
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20y other more than ordinarily Intel+ 
Jigent Spagyriſts, ſhall propoſe any 
particular Hypotheſes,differing from 
thoſe that T have queſtioned, as their 
Dodqrine and Reaſons are not yet 
known to me 3 ſol pretend not that 
the paſt Arguments ſhauld conclude 
againſt them,,and am willing to think, 
that Perſons advantaged - with ſuch 
peculiar opportunities to dive int 
the Myſteries ofiNature, will. be able 
to give us, if they ſhall pleaſe, a far 
better account of the Qualities of 
bodies thay what is wont to be pro- 
poſed by the generality of Chy- 
miſts. 

Thus, dear Pyrophilus, T have laid 
before you ſome. of the chief Imper- 
fetions I have obſerved in the vul- ' 
gar Chymiſts DoCtrine of Qualities, 
and conſequently I have given you 
ſome of the chief Reaſons that hins 
der me from acquieſcing in it. And 
as my objections are not taken from 
the Scholaſtical ſubtleties nor the 
doubtful ſpeculations of the Peripa- 


teticks or other Adverſaries of the © 


D Her- 
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Hermetick Philoſophy, but from the 
nature of things and from Chymical 
experiments themſelves3 ſol hope, 
if any of your Spagyrical friends haye 
a minde to convince me, he will at- 
tempt to doe it by the moſt proper 
way, which is, by actually giving us 
clear and particular explications, at 
leaſt of the grand Phenomena of Qua- 
lities;which,if he ſhall do, he will find 
me very ready to acquieſce in aTruth 
that comes uſher'd in,and endear'd by 
ſo acceptable and uſeful a thing, as a 
Philoſophical Theory of Qualities. 
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Hough the following Diſ- 
courſe was at firſt written 
by way of Appendix to the Trea- 
tiſe of the Imperfetion of the 
Chymical Dodrine of Qualities; 
yet the bulk of it, ſwelling be- 
yond what was foreſeen, made it 
ſeem expedient to publiſh it as a 
Tra& by it (elf, 
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CHAP. I- 


Preſume, it will not be difficult 

to diſcern, that much of what has 
been ſaid abont the 1mperfe&ion 

_ of the wulgar Chymical DoQrine con- 
cerning ®nalitiesr, may with cafie va- 
riations be applied toſome otber Hye 
potheſes that are of kin to that Do- 
ctrine, and particularly to their 
A 2 Theory, 
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4 Reflections upon'the Þypothefis 
Theory, that would derive both the 
Qualities of Bodies and the reſt of the 
Phenomena of Nature from what they 
call Acidum and Alcali. For though 
theſe two- differences. may be met 
with in a great number and variety 
of badies, and conſequently the 
Conſideration of them may'frequent- 
Iy enough be of good uſe, (eſpecial- 
ly to Spagyriſts, and Phylitians, when 
they are converſant about the ſecon- 
dary and (if I may ſo call them) Chy- 
mical-Cauſes and Operations of ' di- 
vers mixt bodiesz) yet I confeſs I can- 
not acquieſce in this Hypotheſis of A1- 
kali and Acidum,. in the latitude, 
wherein I find it urged and applied by 
the Admirers of it, as if it could be 
uſefully ſubſtituted in the place of 
Matter and Motion. 

The Hypotheſis, being in a ſort ſub- 
ordinate to that of the 1ria prima, in 
aſcribing to two contrary ſaline Prin» 
ciples what vulgar Chymiſts do to 
their Salt, $ulphur,and Mercury 5 moſt 
of the objefions we have made a- 
gainft the vulgar Chymical Doctrine, 
nn may; 
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may,asI lately intimated,be applied, 
by a little variation,to this,and theres 
fore I ſhall need but to touch upon 
the main thingsthat keep me fram ac- 


| quieſciog in this Hypotheſis, 
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CHAP. Il, 


N D firſt, it ſeems precarious to 
aftirm,tbatin all bodies, or even 
1nallthe ſenſible parts of mixts, Acid 
and Alcalizate parts are found 3 there 
not having been,that I know,any Ex- 
perimental Induction made of parti- 
culars any. thing near numerous 
enough to make out ſo great an aſler- 
tion, and in divers bodies, wherein 
Experience is vouch'd for the incx- 
iſtence of theſe Principles, that Inex- 
iſtence is indeed proved not. by dire& 
and clear experience, but upota ſup- 
poſition, that ſuch and ſuch effects 


flow from the operations of the alf--. 
ſumedPrinciples. : 
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6 Reflecionsupon the Þypotheſis 


. Some Spagyriſts, when they ſee 


 4que fortis diſlolve Filings of Cops 


per, conclude from thence, that the 
Acid ſpirits of the Afer-flruum meet in 
the metal with an Alcali upan which 
they work 5 which is but an unſafe 
way of arguing, (nce_good Spirit of 
Urin, which they take to be a volatile 
Alcali, and which will make a great 
Conflict with Agua fortir, will, asT 
have elſewhere noted,difſolve filings 
of Copper both readily. enough and 
more genuinly than the Acid liquor 1g 
wont to do. &o when they ſee the 
Magiſtery of Pear! or Coral, made 
by dropping oil of Tartar into the 
ſolutions of thofe bodies made with 
ſpirit of Vinegar, they: afcribe the 
Precipitation to the fixe 4lcali of the 
Tartar , that mortifies the Acidity 
of the ſpirit of Vinegar 5 whereas the 
Precipitation would no tefs infue, if, 
inſtead of Alcalizat oil of Tartar, we' 
imploy that bighly acid liquor which 
they call Ofeur Sylphwris per Came 
pane, I 973% h 
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I think alſo it may be doubted » 
whether thoſe, I reaſon with, are fo 
certain as they ſuppoſe, that at leaft 
when they can manifeſtly diſcover an 
Acid, for inftance, in a body, the 
operation of that body upon another, 
which they judge to abound with an 
Alcali, muſt be the effe& of a Con- 
fli& between thoſe two jarring Prin- 
ciples, or,if I may ſo call them, Duel- 
lifts. For an Acid body may do ma- 
ny things,not ſimply as an acid,but on 
the ſcore of a Texture or modificati- 
on, which endows it with other Qua= 
lities as well as Acidity, whoſe being 
aflociated with thoſe other Qualities 
in ſome caſes may be but accidental 
to the effe@ to be produced; fince by 
one or more of theſe other Qualities 
the body may aC in caſes, where Pre- 
judice may make a Chy miſt conſider 
nothing but Acidity. Thus when 
ſome Chymiſts ſee an acid Menſtrunme , 
as Aqua fortis,(pirit of Salt, oil of Vi- 
trio], &c. diſſolve Iron, they preſent- 
ly aſcribe the effe& to an Acidity of 
the liquors, whereas well dephlegmed 
A4 Uri» 
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Urinous Spirits, which they hold to 
have a greatAntipathy to Acids,will, 
as I have tried in ſome of them, readi- 
ly enough difſolve crude Iron even 
inthe Cold. - And on the other fide, 
Mercury will not work on the filings 
of Iron,though this be ſo open a metal 
that even weak liquors will do its 
and yet if one ſhould urge, that 
Quickſilver readily diſſolves Gold in 
Amalgamation, he may expe to be 
told, according to their Doctrine,that 
Hercury has in it an occult acid, by 
which it perfoxms the ſolution 3 
whereas it ſeems much more proba- 
ble, that Mercury has Corpulcles of 
ſuch a ſhape and lize as fit them to in- 
finuate themſelves into the Commen- 
ſurate Pores they meet with in Gold, 
but make them unfit to enter readily 
the Pores of Iron, to which Nature 
has not made them congruousz ason 
the other ſide the ſaline Corpuſcles of 
Aqua fortis will ealily find admiſſion 
into the Pores of Iron, but not into 
thoſe of Gold, to which they do not 
correſpond as they do to the _—_ 

| | \nd 
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And when a knife, whoſe blade is 


touched with a Load-ſtone, cuts 
bread and takes up filiogs of Iron, it 
does neither of them upon the ſcore 
of Alcaliand Acidumr, but the one up- 
on the viſible ſhape and the ſtiffneſs 
of the blade, and the other upon the 
JatentContrivance or change of Tex- 
ture produced by the operation of 
the Load-ſtone in the particles that 
compoſe the Steel. | 

This may perhaps be farther illu- 
ſtrated by adding, that: when blew 
Vitriol, being beaten and finely ſear- 
ced, makes. a white 'pouder, that 


whiteneſs is a quality which the pou- 


der has not as being of a Vitriolate 


Nature.. For Rock- Cryftal or 


Venice-glaſs being finely beaten will 
have the ſame operation on the Eye, 
but it proceeds from the tranſparen- 
cy of the body and the minuteneſs, 
multitude and confus'd ſcituation of 
the Corpuſcles that make up the 
Pouder. And therefore, if other bo- 
dies be brought by Comminution in+- 
to parts endow d with ſuch ——_— 
| C 


zo Reflecions upen theÞypothefis 
cal affetions, as we have named; 
theſe aggregates will a& uponthe or- 
gans of Sight as whiteboadies. 


ND this leads me to another 
Exception agatoft the Hypothe- 

ſer of the Duelhſts, which is, that the 
Framers of it ſeem erbitrarily to have 
aſſigned Provinces or Offices to each 
of their two Principles, as the Chy- 
wiſts do to each of their #ria prime, 
and the Peripeteticks to each of their 
Four Elements, For 'tis not enough 
to Say, that an Acid, for inſtance, as 
ſuch, performs theſe thiogs, and an 
Alkali (o many others, that they di- 
vide the Operations and Phenomena 
of nature,or at leaſt (as ſome, more 
cautious,are content to fay) of mixt 
bodies between them 3 fince Aﬀerti- 
ons of ſuch great moment ought not 
to be advanc'd or received o—_— 
UF. 
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ſufficient Proof. And perhaps the 


very difiribution of Salts into Acids 
and Alcalies bath ſomewhat of arbi- 
trary in it, ſince others may, without 
aſſuming much more, take the free- 
dom. to diſtribute them otherwiſe, 
there being not only ſeveral things 
wherein Acids andAlcalies agree, but 
alſo ſeveral things wherein Salts of 
the ſame denomination widely differ. 
As,for Inſtance,lomeAIkalies,accord- 
ing to thoſe I reaſon with, are, hke 
ſalt of Tartar.fixt,and will endurethe 
violence of the fire 5 others, like ſalt 
of Urin or Harts-horn, are exceed- 
iogly fugitive, and will be driver up 
with a ſcarce ſenfible degree of Heats 
fome,as ſalt of Tartar,will precipitate 
the ſolution of Sublimate. into an 
Orange-tawny 3-others, as ſpirit of 
Blood and Harts-horn, precipitate 
ſuch a ſolution into a milky ſubſtance. 
Oil of Tartar will very {lowly ope- 
rate upon filings of Copper , which . 
Spirit of- [rin and Harts-horn will 
readily diſſolve 1n the Fire. | 


And 
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12 Reflections upon the Þypotheſig 
And among Acids themſelves the 
difference is no leſs if not much 
greater. Some of them will diſſolve 
bodies that others will not, as Aqve 
Fortis will diſſolve Silver and Mercue 
ry.,but leave Gold untouched ; or as 
Aqus Regis,though made without Sal 
Atmoniac that diſlolves Gold readily, 
wi'l diffolve Mercury but ſcurvily, 
and Silver notatall. And this may 
happen,when the Mer-ſtrunm that will 
not diſſolve the body is reputed much | 
ſtronger than that which does 5 as | 
dephlegm'd ſpirit of Vinegar will 
ditlolve Lead,reduc'd to minute parts 
in;the coldz which is an effect that 
Chymiſts are not wont to expect 
from Spirit of Salt. Nay, whichis 
more, one Acid will precipitate what 


another has diſſolved, and contrarilys 


as ſpirit of Salt will precipitate Silver 
out of ſpirit of Nitre. AndI found 
oil of Vitriol to precipitate bodies of 
divers kinds,Minerals and others, out 
of ſomeacid Menſtruums, particularly 
ſpirit of Vinegar. | 


To 
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"To this might be added the Pro- 
perties, peculiar to ſome particular 
Acids,as that Spirit of Nitre or Aqua 
fortis will diſflolve Camphire into an 
Oil,and coagulate common oll into a 
conſiſtent and brittle ſubſtance like 
Tallow3 and, though it will both 
corrode Silver, Copper, Lead, and 
Mercury,and keep them diſſolved, it 
will quickly let fall almoſt the whole 
body of Tin, very ſoon after it has 
corroded as much as it can of it. B 
all which, and ſome other like Inſtan- 
ces, am induc'd to queſtion, whether 
the Acidum and Alkali, we are ſpeak- 
ing of, have the ſimplicity that Philo- 
ſophy requires in Principles 3 and 
ſhall be kept from wondering, if 
others ſhall thiok it as free for them 
to conſtitute other Principles, as-*tis 
for the Learned men I reaſon with.to 
pitch upon Acidum and Alkali. | 

And ſome perhaps will be bold to 
ſay, that, ſince the former of thoſe 
Principles comprehend fuch a number 
of bodies,that are,many of them, very 
diftering, and ſome of them direftly 
contrary 
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contrary in their operations, it ſeems 
a ſlight and not Philoſophical Ac- 
count of theit Nature, to define an 
Acid by its Hoſtility to ah Alcali, 
which (they will fay) is almoſt as if 
one ſhould define a az by ſaying , 
that he is an Animal that is at enmity 
with the Serpents or a Lyow, that he 
Is a fourfooted beaſt that flies from a 
Crowing Cock. 


—— nn 


CHAP. IV. 


UT although one of the chiefeſt 
B Conditions that Philoſophers 
may juſtly require in Principles, is; 
that, being to explain other things, 
they ſhould be very clear themſelves; 
yet I do not mach wonder, that the 
Definitions given us of. Acidum and 
Alcali ſhould be but unaccurate and 
ſuperficial, fince I find not, that they 
have themſelves any clear and deter- 
minate Notion or ſure marks,where- 
by to know them diſtintly, without 

| which 
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of Alealf and Arfdurn, if 
which Chymiſts will ſcarce be able 
toform clear and fetled Notions of 
them. For to infer, asis uſual, that, 
becauſe a body diſlolves another, 
which is diffoluble by this or that 
known actd, the Solvent muſt alſo be 
acid 5 or toconclinde, that, if a body 
precipitates a diſſolved metal out of 
2 confeſiedly acid Menſtruum, the 
Precipitant muſt be anAlcali,toargue 
thus, 1 ſay, *tis unſecure 3 fince,nor to 
repeat what I ſaid lately of Copper, I 
found, that filiogs of Spelter will be 
diſlolved as well by ſome Alcalies,(as 
ſpirit of Sal Armoniac) as by Acids. 
And bodies may be precipitated out 
of acid Menſtruums, both by other 
Acids, and by liquors, where there 
appears not the leaſt Alcali: As [ 
have found, that a ſolution of Tin- 
glaſs, made in Aqua fortis, would be 
precipitated both by Spirit of Salt 
and: by common or rain water. And 
asfor the other grand way that Chy- 
miſts employ,to diſtinguiſh Acids and 
Alcalies, namely by the Heat, Commos= 
tion, and bubbles that are excited, 

| upon 
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upon their being put together, that 
may be no ſuch certain ſign as they. 
preſume,they having indeed a depen- 
ance upon particular Contextures 
and other Mechanical afteCtions, that 
Chymilſts are not wont to take any 
notice of. Foralmoſt any thiogthat 
is fitted variouſly and vehemently to. 
agitate the minute parts of a body, 
will produce Heat in it; and ſo, 
though water be neither an Acid nor 
an Alcalizate liquor, yet it would- 
quickly grow very hot, not only 
with the highly acid Oil of Vitrial, 
but (as I have more than once pur- 
poſely tried and found) with the fie- 
ry Alcalizat Salt of Tartar. And 'tis 
to be noted, that neither in the one. 
nor the. other of. theſe Incaleſcent 
mixtures, there is produced any ſuch 
viſible or audible conflict, as, accord- 
ing to the DodQrine of the Chymiſts 
I reaſon witb,one would expett. And 
as for the -producion of bubbles, 
eſpecially. if accompanied with :a 
hiſſing noiſe, neither is that ſuch a 


certain figaasChymiſts imagine: For: 
the 
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the production of bubbles is not a 
neceſſary eftet or concomitant of 
Heat excited by Conflicts, but de- 
pends very much upon the peculiar 
Diſpofition of Bodies put together to 
extricate,produce, or intercept par- 
ticles of Air, (or Steams, far the time 
equivalent to them) andtherefore as 
Oil of Vitriol,mixt in a due proportt- 
on with fair water, may be brought to 
make the water too hot to be held in 
ones hand, without exciting bubblesz 
ſo FE have found by trials purpoſely 
made.that Alcalizat Spirit of Urine 
drawn from ſome kinds of Quick- 
lime, being mixt with Oil of Virriol 
mederately {trong,would produce an 
intenſe Heat, whileſt it produced et» 
ther no manifeſt bubbles at all, or 
ſcarce any, though the Urinous Spt- 
rit was ſtrong, and in other Trials 
operated like an Alcaliz and although 
alſo with Spirit of Urin, made per /c 
the common way, the oil of Vitriol 
will produce a great hifling and a 
multitude of conſpicuous bubbles, 
B On 
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On the other ſide I have ſometimes, 
though not ſo conſtantly, found, that 
ſome Acid Spirits, eſpectally that of 
Verdigreaſe made per ſe,would,when 
poured upon Salt of Tartar, make a 
Confli& with it,and produce a copi- 
ous froth, though we obſerved it not 
to be accompanied with any manifeſt 
Heat. AndlIelſewhere mention two 
bodies,upon whoſe putting together 
numerous bubbles would, for a long 
time,and not without noiſe, be gene- 
rated, 'and ſucceed one another, 
though I could perceive no Heat at 
all toaccompany this Tumult, 

As for the Taſt, which by many 1s 
made a great Touchſtone, whereby 
to knowAcids and Alcalies,I conſider 
that there is a multitude of mixt bo- 
dies, wherein we can fo little diſcern 
by the Taſt, which of the Principles 
is Predominant, that this Senſe would 
not oblige one to ſuſpe&,much leſs to 
conclude,there were one grain of et1- 
ther of them tobe found there 3 ſuch 
bodies are Diamonds and Rubies,and 

moſt 
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of Alcalt and Acidum- tg 
moſt Gems, belides many ignobler 
Stones, and Gold and Silver and Mer- 
cury,and I know not how many other 
bodies. On the other fide,there are 
bodies that abound with Acid or Al- 
calizat Salts, which either have no 
Taſt, or a quite differing one from 
that of the Chymical Principle. As 
though Venice-glaſs be 1a great part 
compoſed of a fixt 4lcaliz yet to the 
Tongue it is infipid, and Cryſtalls 
of Lune and of Lead made with Aqua 
fortir, and containing. great ſtore of 


the Acid particles of the Menſtrun, 


have nothiog of Acidity jnthe mouth, 
the latter having a ſaccharine ſweet- 
nefs,and the former an extream bit- 
terneſs, AndeveninVegetable ſub- 
ftances that have a manife(t Taſt, *tis 
not ſo ealie toknow by that, whether 
it be the Acid or the Alcalizat Prin- 
ciple that is predominant 1n them 5 ag 
in the Eſſential oils of Spices and o- 
ther Vegetables. And in the groſs 
Empereumatical Oils of Woods, and 
evelt in bjgh ReQified Spirit of Wine, 

B 2a which 
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which therefore ſome will bave to be 
an Alcalizat liquor, and others liſt it 
among Acids,though I did not find it 
neither to be deſtroyed or. much al. 
tered by being put upon Coral or falt 
of Tartar,as would happen to an acid 
Afenſiraum, nor yet by being digeſted 
wich and diſtilied from ſea Salt, ay 
might be probably expected from an 
Alcalizat one:Aand among thoſe very 
bodies which their Tafts perſwade 
Chymilſtsto reckon amongltAcids,one 
may (accordirg to what I formerly 
noted) obſerve (o great a difference 
'and variety of reli{bes, that, perhaps 
without being too ſevere, I way ſay, 
that if I were to allow Acids to be 
One Principle, it ſhould be only in 
ſome ſuch Metaphy lical ſenſe, as that 
wherein Air is ſaid to be One Body, 
though it conſiſt of the aſlociated et- 
tluviums of a multitude of Corpulcles 
of very differing Natures, that agree 
in very little fave in their being mi- 
nute enough to concur to the Com- 
polition of a fluid aggregate, confiſt- 


ing 
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iog of flying parts. But having dwelt 
longer than [ intended on One Obje- 
ion,'tis time that [ proceed to thoſe 


' -that remain. 


CHAP, V, 


Nother particular, I am unſatiſ- 

fied with in the Hypotheſis of 
Alcali and Acidum.,is,that 'tis in divers 
caſes either needleſs or uſeleſs to ex- 
plain the Phenomena of Qualities, 
there being ſeveral of thefe produ. 
ced,deſtroyed,or altered, where there 
does not appear any accellion, receſs, 
or change of either of thoſe two 
Principles; as when fluid water by 
hard beating is turn'd into conſiſtent 
froth, and when tranſparent red Co- 
ral is, barely by being beaten and 
ſifted finely,changed into a white and 
opacous powder 3 andas when a very 
flexible piece of fine filver being 
hammer'd is brought to havea brisk 
ſpring,and after a while will, inſtead 
B 3 of 
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of continuing malleable, crack or 
cleave under the hammer; and ag 
when (to diſpatch and omit other 1n- 
ſtances) a ſufficiently thin leaf of 
Gold, held between the Light and the 
Eye,appears green. 
Another thing (of kin to the for- 
mer,) that Ilike not in the Doctrine 
of Atidum and Alcali, 1s, that though 
the Patrons of it, whileſt they would 
ſeem to conſtitute but rwo Principles, 
are fain(asI lately intimated )to make 
I know not how many differing forts 
of Acids,belides ſome variety of Alca- 
lies 3 yep their Principles are too few 
and narrow to afford any ſatisfactory 
explication of the Phenomena. For 
I fear,'twill be very difficult for them 
togive a Rational Account of Gravi- 
ty,Spriogineſs, Light, and Emphatical 
Colours, Sounds, and ſome other 
Qualities that are wont tobe called 
manifeſt; and much more of ſeveral 
that are confeſt to be occult, as Ele- 
Aricity, and Magnetiſm 3 in which 
laſt I fee not, how the affirming that 
v2 36 60 tac hat rms : there 
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there is1n the Magnet an Acid and 
an Alcali, and that theſe two are of 
contrary Natures,will help to explain, 
how a Load-ſtone doesas they (peak, 
attract the ſame end of a poiſed 
needle with one of its Poles, which 
twill drive away with the ,other, and 
determine that needle when freely 
placed,to point North and South,and 
enable it to communicate by its bare 
touch the ſame Properties,and abun- 
dance of other ſtrange ones, to ano- 
ther piece of Steel. But forbear to 
alledge particular Examples refer- 
rable to the ſeveral Qualities above- 
mentioned, whether manifeſt or hid- 
den, becauſe that in great partis al- 
ready done 1n our Notes about parti- 
cular Qualities,in which *Gwill appear 
how little able the employing of Al- 
cali and Acidum will be to afford us an 
account of many things. And though 
I enlarge not here on this objeCcti- 
on, yet I take it to be of that impor- 
tance; that,though there were no 0- 
ther,this were enough to ſhew that 
B 4 the 
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the Hypotheſis that is liable to it, is 
Inſufficient for the explication of 
Qualities; and therefore *twill not | 
preſume be thought ſtrange that I 
add.that,as for thoſe that would ex- 
tend this narrow Chymical DoGrine 
tothe whole objeq of Natural Philo- 
ſophy, they muſt do more than I ex- 
pe& they will be able before they can 
make me their Proſelyte, there being 
a multitude of Pheamomena in nature 
(divers whereofl elſewhere take no- 
tice of in reference to the Chymilts 
Philoſophy) in which what Acidum 
. and Alcali have to do, I confeſs I do 
not underſtand, 
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| HE laft thing(which comprizes 

ſeveral others) that ſeems to 
me a defect in the Doctrine of Alcali 
and Acidum,is, that divers it not moſt 
of thoſe very things that are preten- 
ded to be explicated by them,are not 
ſatisfactorily explicated, ſome things 
being taken into the explications that 
are either not fundamental enough or 
not clearly intelligible,or are charge- 
able with both thoſe Imperfecti- 
ONs. 

And firſt I am diſlatisfied with the 
very fundamental Notion of this 
Do@rine, namely a ſuppoſed Hoſtili- 
ty between the tribe of Acids and 
that of Alkalies,accompanied, if you 
will have it fo, with a friendſhip or 
ſympathy with bodies belonging to 
the ſame tribe or Family. Forl look 
upon Amity and Enmity as Aﬀeti- 
ons of Intelligent Beings, and I have 
not 
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not yet found it explained by any, 
how thoſe Appetites can be placed 
in Bodies Inanimate and devoid of 
knowledge, or of ſo much as Senſe, 
AndTIelſewhere endeavour to ſhew, 
that what is called Sympathy and 
Antipathy between ſuch bodies does 
in great part depend upon the aftings 
of our owa Intelleq, which, ſuppoſing 
in every body an innate appetite to 
preſerve it ſelf both in a defenſive and 

an offenſive way, inclines us to con-- 
clude, that that body, which, though 

deſignleſly deſtroys or impairs the 

ſtate or texture of another body,has 

an Enmity to it, though perhaps a 

flight Mechanical change may make 

bodys, that ſeem extreamly hoſtile, 

ſeem to agree very well and co- 

operate to the production of the 

ſame effe&s. Asif the acid ſpirit of 

Salt and the volatile 4/kaZ (as they 

will have 1t) that is commonly called 

Spirit of Urine be put together, they 

will, after a ſhort though fierce con- 

Hit, upon a new comexture unite to- 

gether 
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gether into aSalt,little,if at all, differ- 


ing from Ss] Armonlac, in which the 
two reconciled Principles will amica- 
bly join in cooling of water, diſloly- 
ing ſome metalline bodys, and produ- 
cing divers other effets. And lo, if 
upon a ſtrong ſolution of Salt of Pot- 
aſhes or of Salt of T artar,good Spirit 
of Nitre be dropt in a due propore 
tion, after the Heat and Tumult and 
Ebullition are over, the Acid and the 
Alkalizat Salts will convene into ſuch 
a Concretion as Salt-peter, which is 
taken to be a natural body,either ho- 
mogeneous, or at leaſt conſiſting of 
parts that agree very friendly toge- 
ther, and conſpire to conſtitute the 
particular kind of Salt that Chymiſts 
call Niutre. | 

But the Sympathy and Antipa- 
thy that is ſaid to be betwixt Inani- 
mate bodys, I elſewhere more parti- 
cularly conſider, and therefore I ſhall 
now add in the ſecond place, That 
the Explications made of Phenomena 
according to the Doctrine of Alcal; 
| and 
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_ and Acidum do not,in my apprehenſi- 

on, perform what may be juſtly ex- 
pected from Philoſophical Explicati- 
ons.'Tis ſaid indeed, that the Acidum 
working on.the Alcali, or this upon 
that, produces the effe& propoſed; 
but that is only to tell us, what is the 
Agent that operates,and not theMan- 
ner of the operation, or the means 
and proceſs whereby it produces the 
effect propoſed, and *tis this modus 
that Inquiſitive Naturaliſts chiefly 
deſire tolearn. Andaifit be ſaid, that 
It is by the mutual hoſtility of the 
Principles that the effect is produced, 
it may be anſwered, that beſides, that 
that hoſtility itſelf isnot, as we have 
juſt now oblſerved,a thing clear, if ſo 
mucha s Intelligiblez this is ſo gene- 
ral and indeterminate a way of expli- 
cating things,as can afford little or no 
ſatisfaction to a ſearching and cauti- 
ous Naturaliſt,that conſiders how ve- 
ry numerous and very various the 
Phenomena of Qualities are, 
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CHAP. VII. 


O clear up and to countenance 
what I have been now ſaying, 


1 thail only take notice of ſome few 


obvious Phzxnomena of one of the ' 
molt familiar Operations wherein 
Acidum and Alcali are ſuppoſed to 
be the grand Agents. 'Tis known 
to the very Boys of Chymults, that 
Aqua Regis will diflolve Gold, Cop- 
per, and Mercury,and that with theſe 
metals, eſpecially with the ſecond, 
it will produce an intenſe degree of 
heat. If now the Cauſe of this 
Heat be demanded, it may be ex- 
pected, that the Patrons of the Du- 
elliſts will anſwer, that 'tis from the 
action of the Acid ſalts of the Men-/ 
ſtruum upon the Alcali they meut 
with in the Metalls. But not to 
mention how many things are here 
preſumed, not proved; nor that [ 
know ſome Acid Menſtruums, ard 
ſome 
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ſome much more evidently Alcali. 
zate Bodys than theſe Metals are, 
which yet do not upon their mix- 
tures produce any ſenſible heat; not, 
I fay, to mention theſe, it Is eafie to 
diſcern, that this anſwer nemes tn- 
deed two ſuppoſed efficients of Heat, 
but does not explicate or declare 
how theſe Agents produce that Qua- 
lity, which depends upon a certain 
vehement and various agitation of 
the fiogly iofenſible parts of Bodys, 
- whether the Duelliſts, or any other, 
though very differing , Cauſes put 
them into a motion ſo moditfted. 
And therefore Gold and Copper by 
bare Concuſſion may be brought to 
an intenſe degree of heat without 
the acceſſion of any acid parts to 
work upon them. But then fur- 
ther, when we are told, that Aqua 
Regis by its Acidity working on'the 
Metalline Alcali makes a diſlolution 
of the Metal; I am told indeed 
what they think to be the Agent 10 
this change, but not at all ſatisfied 
how 
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how this Agent effeQsit ; for, Cop- 
per being a very hard metal, and 
Gold generally eſteemed by Chy- 
miſts the cloſeſt and compaQteſt Bo- 
dy in nature, I would gladly know, 
by what power and way ſuch weak 
and probably either brittle or flex- 
ible bodys as acid Salts, are enabled 
with that force to disjoin ſuch ſa- 
lid and cloſely coherent Corpuſcles 
as make up the viſible maſſes of 
Copper and Gold, nay, and ſcat- 
ter them with that violence as per- 
haps to toſs up multitudes of them 
into the air. And fince in the diflo- 
lution of theſe Metals there is ano- 
ther Phxnomenon to be accounted 
for, as well as the forcing of the 
parts aſunder, namely the ſuſtenta- 
tion of the Metal in the Menſtruum, 
the Chymiſts would have much in- 
formed me, if they had well ex- 
plained, how their Acidum and Al- 
cali is able to ſuſtain and pive flui- 
dity to the Corpuſcles of the diſlolv- 
ed Metal, which though it be but 

Cop- 
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Copper, is nine times as heavy as a 
bulk of water equal to it, and if it 
be Gold, is nineteen times heavier 
than the Liquor that muſt keep it 
from ſinking 5 and at. leaſt divers 
times heavier in ſpecie than the Salts, 
that are mingled with the aqueous 
parts, can make the Menſtruum com- 
poled of them both. Whereas Trial 
has aſſured me, that, if a piece of 
Wax or any other ſuch matter be 
made by leſs than the hundredth 
part heavier than an equal bulk of 
Water, it will, whea thoroughly 
immerſed, tall to the bottom and reſt 
there. I might alſo ask a further 
Queſtion about thele Diiſolutions,as 
why , whereas Aqaua Regis dillolves 
Mercury without being muci chan- 
ged tn cofour by it, Gold retains its 
own Citriaity or yellowaels in the 
ſolvent, and the ſolution of Copper 
15of a colour, which being greeniſh- 
blew is quite differing from that of 
the metal that affords it, as well as 
from that of the ſolvent > And I 
might 
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might recruit theſe with other Que- 
ries not impertinent, but that theſe 
may ſuffice ( for a ſample) on this 
Occaſion, and allow me to con- 
clade this: Chapter, by repreſent- 
ing Qne thing which I would glad- 
ly recommend and inculcate to you, 
namely , that. :Thoſe Hypotheſes do 
not 4 little hinder the progreſs of 
Humane knowledge that introduce 
Morals and Politicks into the Ex- 
plications of ;Corporeal Nature , 
where all thingy. are indeed tranſ- 
atted according to Laws Mechani- 
cal. 
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Might eaſily have been more co- 
| pious-Iin the Inſtances annext to 
the foregoing Animadverfions , but 
that, being defirous 'to be ſhort as 
well as clear , I purpoſely declined 
to wake uſe of divers. others, . that 
ſeemed proper to be employed, and 
indeed- might ſafely enough have 
been ſo, becauſe thoſe 1. have men- 
tioned, and eſpecially :thoſe, (which 
make a great part of them) that are 
Mechanical, are not liable to the 
ſame exceptions, that I foreſaw 
might be made toelude the force of 
the Examples I paſſed by. And 
though I think I could -very well 
make thoſe foreſeen ObjeQions ap- 
pear groundleſs or unſatisfaftory 5 
yet that could ſcarce be done withe 


_ out engaging 1a Controverſies that 


would prove more tedious than I 
judged them neceſlary. 
| And 


Y 


7 W 


| 


yy oY WY Ws & tas bows WP, » WW YU ww | CU» hk (© Liv 


51A of Alcalt and Actdum. 35 


And yet, although what I have 
aid in this Excurſion be but a part 
of what I could fay , I would not 
be thought to have forgot what I 
Tntimated at the beginning of it. 
For though the Reaſons I alledged 
keep me from acquieſcing in the 
Doctrine of Alcal: and Acidum, as 
*is propoſed under the notion of a 
Philoſophical Hypotheſfs, ſuch as the 
Carteſian or Epicurean, which are 
each of them alledged by their em- 
bracers to be Mechanical , and of 
a very Catholick extent; yet I de- 
ny not ,that the Conſideration of 
the Duelliſts (or the two jarring 
Principles of Alcali and Acidum) 
may be of good ule to Spagpyriſts 
and Phyſitians, as I elſewhere fur- 
ther declare. Nor dol pretend by 
the paſt diſcourſe that queſtions one 
Dodrine of the Chymiſts, to beget 
a general contempt of their Noti- 
ons, and much leſs of their Experi- 
ments. For the operations of Chy- 


| miſtry may be __ by the er- 
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roneons Reaſonings of the Artiſts 
without ceaſing to be themſelves 
things of great uſe, 'as being appli- 
cable as well to the Diſcovery -or 
Confirmation of ſolid T heories, as 
the production of new Phenomeny, 
and beneficial effefts. And though 
I think, that many Notions of Para- 
celſws and Helmont and ſome ather 
Eminent Spagyriſts are unfolid, and 
not worthy the veneration that their 
Admirers cheriſh for them 5 yet di- 
vers of the Experiments, which et: 
ther are alledged to favour theſe 
notions, or on other accounts are ta 
be met with among the followers of 
theſe men, deſerve the curiofity. if 
not the eſteem of the Induſtrious In- 
quirers into Natures Myſteries, 
And looking upon Chymiſtry -4n 
groſs as a Diſcipline ſubordinate to 
Phyſiques, even Mechanical Phila- 
ſophers may juſtly, in my opinion, 
think favourably of it , finceqwhat- 
[| ever ImperfeCtions,or, if they pleaſe, 
1M  Extravagancies there may he in 


of Alcali and Aelhum., $7 
ghe Principles and Explications:of 
Parsfel{as or other Leading Artiſts, 
theſe faults of the Theorical part 
may be ſufficiently compenſated 
by the Urtilities that may be deri- 
ved from the Practical part. And 
this I am the rather induced to 
ſay, becauſe the Experiments, that 


Chymiſtry furniſhes, may much 


aſſiſt a Naturaliſt to. reqifie the 
Erroneous Theories that often- 
times accompany Them, and even 
thoſe (Miſtakes) that are eadeavour'd 
to be evinced by them. 


And ( to conclude ) Chymiſtry 
ſeems to deal with men in refe- 
rence to Notions , as it does in re- 
ference to Metals , afliſting wary 
men to detet the Errors, unto 
which it may have miſled the un- 
wary : For the ſame Art that 
has -taught ſome. to impole on os 
thers, (and perhaps themſelves firſt) 
by blanching Copper,imitating Gold, 
&c; does allo ſupply Say-maſters 
"28 and 
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and Refiairs, with the ' Means, by 
the Cupel, Cements, Aqua fortis, 
8c. to examine, whether Coins be 
true or falſe, and diſcover Adulte- 
rate. Gold and Silyer to be Counter- 


feit. 
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CHAP. TL 


S far as I have yet obſerved,the 
A Qualifications or Attributes , 
on whoſe account a- portion 

of matter is found to be 7olatile, are 
chiefly four z whereof the three for- 


mer moſt regard the ſingle Corpuſcles 
A a as 
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as ſuch z and the laſt, the manner of 
their Union in the aggregate or bo- 
dy they make up. . 

But before 1 enter upon particu- 
lars, give me leave to advertiſe you 
here once for all, That in the follow- 
ing Notes about 7olatility and Fixt- 
neſ7, when I ſpeak of the Corpuſcles 
or mipute parts of a body, I doe not 
mean ſtriftly either the Elementary 
parts, ſuch as Earth and Water, or 
the Hypoſtatical Principles, ſuch as 
Salt, Sulphur, or Mercury ; for theſe 
things come not here into confidera- 
tion :- But onely - ſuch: Corpulcles, 
whether of a ſimple, compounded or 
decompounded Nature, as have the 
particles they conſiſt of ſo firmly uni- 
ted, that they will not be totally diſ- 
joyned or diſlipated by that degree 
of Fire or Heat, wherein the matter 
is ſaid to be volatile or to be fixt. 
But theſe combined particles wilt-1n 
their aggregate either aſcend, or con- 
tinue unraifed per modunm Onins ( as 
they ſpeak ) or as one intire Corpu- 
ſale. As in a Corpuſcle of Sal Armo- 

niac, 
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niac, whether it be a natural or fac- 
titious thivg,. or whether it be per- 
feQly ſimilar, or compounded of dif- 
fering parts, I look upon the intire 
Corpuſcle as a volatile portion of 
matter 3 and fol doe on a Corpuſcle 
of Sulphur, though experience ſhews 
when tis kindled, that it has great 
ſtore of acid Salt in it, but which is 
not extricated by bare ſublimation : 
And ſo Colcothar of Vitriol falls un- 
der our conſideration as a fixt body, 
without inquiring what cupreous or 
other mineral and not totally fixt 
parts may be united with the Earthly 
ones; fince the fires, we expoſe it 
to, do not ſeparate them. 

And this being premiſed in the ge- 
neral, I now proceed to ſome parti- 
culars. And firſt to make a-volatile 
body, the parts ſhould be very (mall. 
For, ceteris paribus,thoſe that are ſo, 
are more eaſily. put into motion by 
the action of the fire and other A- 
gents, and conſequently more apt to 
be elevated, when, by the determi- 
nation of the movent, the ſituation 
A 3 | of 
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of the neighbouring bodies, or other 
Mechanical Circumſtances, the agi- 
tated Corpuſcles can continue their 
motion with leſs reſiſtance upwards 
than any other way, (as either down- 
wards or horizontally.) And if, as 
'tis highly prabable, that which in 
light bodies, or at leaſt in moſt of 
them is wont to paſs for poſitive Le- 
vity, be but a leſs degree of gravity 
than that of thoſe contiguous bodies | 
that raiſe them 3 it will happen, that 
in very many caſes, (for ſay not in 
all) the great proportion of the ſur- * 


face of a Corpuſcletoits bulk,(which 


is uſually greater in the leſſer parti- ': 
cles) by making it more apt to be *”: 
wrought on, either by the air agita- _ 
ted by the fire, or by the effinvia of | 
kindled fuell, or by the impulſe of 
the ſhaken Corpuſcles of the body it 
{elf, will much factlitate the elevati- 
on of ſuch a minute particle, by ex- 
poſing a greater portion of it to the 
ation of the agent, as it will often- 
times alſo facilitate the renewed ſu- 
{tentation of ſuch a fmall body in the 
air, 


m— " — yh. 4a : 


air, which reſiſts more the deſcent of 
particles whoſe ſurfaces are large, 
than of others of the ſame gravity 
and bulk : As a leaf of paper diſplay- 
ed will much longer hover in the 
Air, than if it were reduced into a 
ball or pellet. That this minuteneſs 
of particles may diſpoſe them to be 
carried upwards, by the impulſe of 
other bodies and that of the agitated 
Air, is very obvious to be obferved : 
As we ee, that Horſes in a high-way, 
though they be not able with the 
ſtrokes of their feet to make ſtones, 
or gravel, or clods of Earth fly up, 
yet they will eafily raife clouds of 


” duſt oftentimes mingled. with the 


ſmaller grains of fand. And where 
Timber is ſawing, the ſame wind that 
wilt not 1n the leaſt move the beams, 
and ſcarce at all move the chips, will 
ealily carry up the Saw-duft into the 
Air. And we (ee in our Chimneys, 
that the ſmoak readily afcends, whiltft 
even ſmall clods of ſoot, which is but, 
an 2gprepate of the particles of ſmoak, 
fall headlong down. , | 

A 4 CHAP, 
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CHAP. II. 
T* E next qualification requiſite 


in the corpuſcles of Volatile 
bodies is, that they be not too ſolid 
or heavy, For if they be ſo, though 
their bulk be very ſmall, yet, unleſs 
other Circumſtances do much com- 
penſate their weight, *twill be very 
difficult to elevate them, becauſe of 
the great diſproportion of their ſpe- 
cific gravity #o that of the Air, 
(which contributes to ſuſtain and e- 
ven raiſe many ſorts of volatile parts) 
and fo the ſtrength of the igneous 
effluvia or other agents that would 
carry them up. Thus we fee, that 
filings of Lead or Iron, and even 
Minium (which is the calx of Lead) 
though the grains they conſiſt of be 
very ſmall, will not eaſily be blown 
up like common duſt, or meal, or o- 
ther powders made of leſs ponderous 
materials. 
A third Qualification to be deſired 
i the corpuſcles that ſhould make 


uP 
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up a Volatile body is, that they be 


| conveniently ſhaped for motion. For. 


if they be of branched, hook'd, or 
other very irregular or inconvenient 
figures, they will be apt to be ſtopt 
and detained by other bodies, or en- 
tangled among themſelves, and con- 
ſequently very difficult to be carried 
upwards, in regard that, whilſt they 
are thus faſtened either to one anoa- 
ther, or to any ſtable body, each 
ſingle Corpuſcle 1s not onely to be 
conſidered, as having its own pecu- 
har bulk, ſince its coheſion with the 
other corpuſcle or body that detains 
it, makes them fit to be look'd upon 
per modum UOnins3 that degree of 
heat they are expoſed to being pre- 
ſumed uncapable of disjoyning them. 
And this may be one Reaſon, why 
Water, though it be ſpecifically hea- 
vier than Ol, yet is much more eaſily 
brought to exbale in the form of va- 
pours than is Oil, whoſe corpuſcles 
by the laſting ſtains they leave on 
cloath, weaod, wool, &c. (which wa- 
ter will but tranſiently moiſten, not 
ſtain) 
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ſtain) ſeems to be of very intangling 
figures. 

The fourth and laſt qualification 
requiſite in a Volatile body 1s, that 
the parts do looſely adhere» or at 
leaſt be united 1a ſuch a manner, as 
does not much indiſpoſe them to be 
ſeparated by the fire in the form of 
fumes or vapours. 

For he that conſiders the matter, 
will eaſily grant, that, if the contex- 
ture of the corpuſcles, whereof a bo« 
dy confiſts, be intricate, or their co- 
heſfion ſtrong, their mutual implica- 
tion, or their adherence to each o- 
ther, will make one part hinder ano- 
ther from flying ſeparately away, and 
their conjunfion will make them too 
heavy or unweildy to be elevated to- 
gether, as intire though compounded 
parts. Thus we ſee, that in Spring, 
ar the beginning of Summer, a wind, 
though not faint, is unable to carry 
oft the lighteſt leaves of trees, be- 
cauſe they ftick faſt to the bows and 
twigs on which they grow, but in 
Autumn, when that adhefion ceaſes. 
and 
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| and the leaves fit but looſely on, a 
| wind no ſtronger than that they re- 


fiſted before, will with eaſe blow 
chem off, and perhaps carry them up 
a good way into the Air. But here 
note, that it was not without ſome 
cauſe, that I added above, that in a 
fluid body, the parts ſhould at leaſt 
be united in fuch a manner, as does 
not much indifpoſe them to be ſepa- 
rated, For *tis not impoſſible, that 
the parts ofa body may, by the ft- 
gures and ſmoothneſs of the ſurfaces, 
be ſufficiently apt to be put into mo- 
tion, and yet be indiſpoſed to admit 
ſuch a motion as would totally ſepa- 
rate them and make them fly up into 
the Air. As, if you take two pieces 
of very flat and welt-poliſhed marble 


or glaſs, and lay them one upon the 


other, you eaſily make them {lide a- 
long each others ſurfaces, but not 
eafily pul up one of them, whileſt 


_ the other continues its. ſtation. And 


when Glaſs is in the ſtate of fuſion, 
the parts of it will eaſily flide along 
each other, (as is uſual in thoſe of o-- 
ther 
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ther fluids) and conſequently change 
places, and yet the continuity of 
the whole is not intirely broken, but 
every corpuſcle does ſomewhere 
touch ſome other corpulcle, and 
thereby maintain the coheſion that 
- Indiſpoſes it for that intire ſeparation 
accompanied with a motion upwards 
that we call avolation. And fo, 
when Salt-peter alone, is in a Cruci- 
ble expoſed to the fire, though a ve- 
ry moderate degree of it will ſuffice 
to bring the Salt to a ſtate of fuſion, 
and conſequently to put the corpu- 
{cles that compoſe it into a reſtleſs 


motion; yet a greater degree of heat, 
than is neceſlary to melt it, will not 
extricate ſo much as the Spirits, and 
make them fly away. 


PI 


CHAP. III, 


HE foregoing Doctrine of the 
Volatility of bodies may be 
as well illuſtrated as applied, if we 


proceed to deduce from it the gene- 
rall 
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| rall ways of Volatilization of bodies, 
{ or of introducing volatility into an 
| aſſigned portion of matter. For 
{ theſe wayes ſeem not inconveniently 
| reducible to five, which I ſhall ſeve- 
| rally mention, though Nature and 
| Art do uſually imploy two or more 
| of them in conjuntion. For which 
} Reaſonl would not, whenT ſpeak of 
| one of theſe wayes, be underſtood as 
=; 1f, excluding the reſt, I meant that no 
| other concurred with 1t. 


The firſt of the five ways or means 


| of Volatilizing a body is, to reduceit 
| into minute parts, and,ceteris paribys, 
|; the more minute they are the bet- 


tET. 

That the bringing a body into ve- 
ry minute parts may much conduce 
to the volatilizing of it, may be ga- 
thered from the vulgar praQtice of 
the Chymiſts, who when they would 
ſublime or diſtill Antimony, Sal Ar- 
moniac, Sea-ſalt, Nitre, &*c. are 
wont to beat them to powders to fa- 
cilitate their receiving a further com» 


minution by the action of the fire. 
_ And 
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And here I obſerve, that ja ſome bo. 


dies this comminution ought not to | 
be made onely at firſt, but to be con- | 
tinued afterwards. For Chymiſts find | 
by experience, though perhaps with Þ 
out conſidering the reaſon of it, that F 
Sea-ſalt and Nitre, will very hardly Þ 


afford their Spirits in Diſtillations, 


without they be mingled with pow- | 
dered clay or bole, or fome ſuch & | 
ther additament, which uſually twice | 
or thrice exceeds the weight of the | 


Salt it ſelf : Although 'thele addita- 
ments, being themſelves fixt, ſeem 
unlikely to promote the volatiliza- 
tion of the bodies mixt with them, 
yet by hindering the ſmall grains of 
Salt to melt _—_ 1nto one lump 
or maſſe, and confequently by keep- 
ing them in the ſtate of Comminuti- 
on,they much conduce to the driving 
up of the Spirits or the finer parts of 
- Salts by the operation of the 
re. 

But to proſecute a little what I 
was ſaying of the Conduciveneſs of 
bringing a body into ſmall parts to 
the 
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the volatilization of it, I ſhall addy 
| that in ſome caſes the Comminution 
| may be much promoted by employ- 
| ing Phyſical, after Mechanical, ways; 
| and that, when the parts are broughe 
| toſuchapitch of exiguity, they may 


beelevated much better than before. 
Thus, if you take filings of Aars,and 
mix them-with &al Armoniack, ſome 
few parts may be ſublimed; but ifs 
as I have done, you diſſolve thoſe fi- 
lings in good Spirit of Salt inſtead of 
Oil of Vitriol, and having coagula- 
ted the ſolution, you calcine the gree- 
niſh Cryſtalls or »itrioluzz Martis that 
will be afforded, you may with eaſe, 
and in no lopg time, obtain a Crocus 
Martis of very fine parts ſo that I 
remember, when we exquilitely min- 
gled this very fixt powder with a 
convenient proportion of Sal Armo- 
#zac, and gradually preſs'd it with a 
competent fire, we were able to ele- 
vate at the firſt Sublimation a confi. 
derable part of it3 and adding alike, 
or ſomewhat inferiour, proportion of 
freſh Sal Armoniac to the Caput HMor- 
tun, 
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tunn, we could raiſe ſo conſiderable 
a part of that alſo, and in it of the 
Crocus, that we thought, if we had 
had Conveniency to purſue the ope- 
ration, we ſhould, by not many re- 
peated Sublimations, have elevated 
the whole Crocxs, which (to hint that 
upon the by,) afforded a Sublimat of 
ſo very aſtringent a Taſt, as may | 
make the trial of it in ſtanching of | 
blood, ſtopping of fluxes, and other | 
caſes, where potent aſtriftion is de- 
fired, worthy of a Phyſicians Curio- 


fity. 


| _— 


CHAP. IV. 


HE ſecond means to volatilize 
bodies 1s, to rub, grind, or 0- 
therwiſe reduce their corpuſcles to | 
be either ſmooth, or otherwiſe fitly # 
ſhaped toclear themſelves, or be dif- |: 
intangled from each other. | 
By reaſon of the minuteneſs of the 
corpuſcles, which keeps them from 
being ſeparately diſcernible by the 
Eye, 


P 


the þ 
ad þ 
pe- 
| ſmall parts of many bodies, brought 
| to be volatile, ſeems highly proba- 
lat 
| of the requilites or conditions of Vo- 
 latility , whoſe introduction into a 
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Eye,'tis not to be expetted, that im- 
mediate and ocular Inſtances ſbould 
be given on this occafion3 but that 
ſuch a change is to be admitted in the 


ble from the account formerly given 


portion of matter will ſcarce be ex- 
plicated without the 1ntervention of 
luch a change. To this ſecond Iaſtru- 
ment of Volatilizaticn, in concur- 
rence with the firlt, may probably 
be referred the following Phxnome- 
na : In the two firſt-of which there 
is imployed no additional volatile In- 
gredient; and in the fourth, a fixt 
body is diſpoſed to volatility by the 
operation of a Liquour, though this 
be carefully abſtracted from it. 

1. If Urine freſhly made be put to 
diſtil], the Phlegm will firſt aſcend, 
and the Volatile ſalt will not rife 'till 
that be almuſt totally driven away, 
and then requires a not inconſidera- 


ble degree of fire to elevate it. _ 
B 1 
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if you putrefie or digeſt Urine, | 
though in a well-cloſed Glaſs-Veſla, | 
for ſevenor eight weeks, that gentle | 
warmth will make the ſaall parts fo 
rub againſt, or otherwiſe a& upon, 
one another, that the finer ones off 
the Salt will perhaps be made more 
flender and hght, and however wil 
be made to extricate themſelves fo 
far as to become volatile, and, «| 
ſcending in a very gentle heat, leave 
the greateſt part of the phlegm be || 
hind them. 7 
2. So, if Muſt, or the ſweet juice | 
of Grapes, be diſtilled before it have 
been fermented , 'tis obſerved by 
Chymiſts, and we have tried the like | 
In artificial Wine made of Raiſins, | 
that the phlegm, but no ardent Spirit, 
will aſcend. But when this Liquour # 
is reduced to Wine by fermentation, Z 
which is accompanied with a great | 
and inteſtine commotion of the juſt- 
ling parts, hitting and rubbing agatnlt 
one another, whereby ſome proba- |! 
bly come to be broken, others to be | 
variouſly ground and ſ{ubitlized, the | 
more | 


and P2obuction of Uolatility, 19 
more ſubtile parts of the Liquour be» 
ing extricated, or ſome of the parts 
being; by theſe operations, brought 
to be ſubrile, they are qualified to 
be raiſed by a very gentle heat be- 
fore the phlegm , and convene into 
that fugitive Liquour, that Chymiſts, 
for its aQivity, call Spirit of Wine, 
Nor is it onely in the (lighter Inſtan- 
ces afforded by Animals and Vegeta4 
bles, that Volatility may be effeQeg 
by the meatis lately mentioned : For 
experience hath aflured ne; that 'tis 
potlible, by an artificial and long di- 
geſtion, whereit the parts have lei- 
ture for frequent juſtlings and attriti- 
ons, ſo to ſubtilize and diſpoſe the 
corpulſcles even of common Salt for 
Volatility, that we cogld make them 
aſcend in a tmoderate fire of Sand 
without the help of Bole, Oil of Vi- 
triol, or any Volatilizing additaments 
and, which is more confiderable, the 
Spirit would in rifing- precede the 
Phlegm, and leave the greateſt part 
thereof behind it. 
This inteſtine commotion of parts 
B 2 capable 
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capable of producing Volatility inthe 
more diſpoſed portions of a body, 
though it be much more ealie to be 
found 1a Liquours, or 1n moiſt and 
ſoft bodies, yet | have ſometimes, 
though rarely, met with it in dry 
ones. And particularly I remember, 
that ſome years ago having, for trial 
ſake, taken Mulſtard-ſeed, which is a 
body pregnant with ſubtile parts, and 
cauſed it to be diſtilled per ſe in a Re- 
tort, I had, as I hoped, (without any 
more ado,) a great many grains of a 
clear and figured Volatile ſalt at the 
very firlt diſtillation : which Experi- 
ment having, for the greater ſecuri- 
ty, made a ſecond time with the like 
ſucceſs, I mentioned it to ſome Lo- 
vers of Chymiſtry, as what I juſtly 
ſuppoſed they had not heard of. I 
leave it to farther Inquiry, whether, 
in a budy ſo full of Spirits as Muſtard- 
ſeed, the ation and re-aCtion of the 
parts among themſclves, perhaps pro- 
moted by juſt degrees of fire, might 
not ſuffice to make in them a change 
equivalent in order to Volatilization, 
and 
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and the yielding a Volatile Salt, to 
that which we have obſerved Fermen- 


| tation and Putrefacion to have made 


in the juice of Grapes, Urine, and 
ſome other bodies. How far the Ike 
ſucceſs may be expected in other Tri- 
alls, I cannot tell ; eſpecially not ha- 
ving by me any Notes of the events 
of ſome Attempts which that Inquiry 
put me upon : Onely I remember in 
general, that, as ſome trials, I made 
with other Seeds, and even with A- 
romatick ones, did not afford me any 
Volatile Salt; ſo the ſucceſs of other 
trials made me now and then thiok, 
that ſome ſubjects of the Vegetable 
kingdom, whence we are wont ta 
drive over acid Spirits, but no dry 
Salt, may be diſtilled with ſo luckily 
regulated a heat, as to afford ſome- 
thing, though but little, of Volatile 
Saltz and that perhaps more bodies 
would be found to doe fo, were they 
not too haſtily or violently preſt by 
the fire, whereby ſuch ſaline ſche- 
matiſms of the defired parts of the 
matter are (by being diſfipated or 

B 3 con- 
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confounded ) deſtroyed or vitiated, | 
as in a flow, dextrous, or fortunate | 
way of management would come | 
forth, not in a liquid, but a ſaline 
form. Of which Obſervation we | 
may elſewhere mention ſame Inſtan- 
ces, and ſhall before the cloſe of this | 
Paper name qne;afforded us by'crude | 
Tartar. : 
3- Though Silver be one of the | 
fixedſt bodies that we know of, yet | 
chat *tis not impoſlible but that,chiets | 
ly by a change of Texture, it may | 
ſtrangely be diſpoſed to Volatility, 1 E 
was induced to think by what I re- 
member once happened to me. A | 
Gentleman of my acquaintance, ftu-. 
dious of Chymical Arcang, having | 
Iighted on a ſtrange Menftruum, | 
which he affirmed, and I had fome | 
caufe to. believe, not to be corroſive, | 
he abſtracted it from ſeveral metalls, | 
(for the ſame Liquaur would ſerve * 
again and again, ) andbrought methe | 
Remainders , with a defire that 1 | 
would endeavour to reduce thoſe of | 
Leag and Silver info the priſtine cor i 

| | tals 


ed 
rc 
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| | tals again, which he had in vain at- 
| tempted to doe: whereupon, though 
{ I found the white Calx of Lead re- 
* ducible, yet when I cameto the Calx ' 


of Silver, I was not able to bring it 
into a body; and having at length 


: melted ſome Lead ina gentle fire, to 


try whether I could make it ſwallow 


* up the Caktx, in order toa farther 0- 


| peration, I was not a little ſurprized 
= to find, that this mild heat made the 
© Calx of Silver preſently fly away and 
C ſublime in the form of a farina volati- 


lis, which whitened the neighbouring 
part of the Chimney, as well as the 
upper part of the Crucible. 

4 From that which Chymiſts 
themſelves tell us, I thiock we may 
draw a good Argument ad hominem, 
to prove, that Volatility depends 
much upon the texture and other 
Mechanical affections of a body. For 
divers of thoſe Hermetick Philoſa- 
phers (as they are called) that write 
of the Ekixir, tell us, that when their 
Philoſophick Mercury or grand Sol- 
vent, being ſcaledup together with a 

B 4 third 
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third or fourth part of Gold in a glaſs- 
Egg, is kept in coavenient degrees of 
fice, the whole matter, and conſe- 
quently the Gold, will, by the muty- 
al operation of the included Subſtan- 
ces, be ſo changed, that not onely 
*fwill circulate up and dowa in the 
plaſs, but, in caſe the digeſtion or de- 
cottion ſhould be broken off at a cer- 
tata inconvenient time, the Gold F 
would be quite ſpoil'd, being, by the | 
paſt. and untimely-ended operation, | 
made too Volatile to be reducible a» | 
gain into Gold: whereas,if the decoc- | 
tion be duly continued unto the end, | 


not onely the Gold, but all the Philo- þ 


ſophica] Mercury or AMenſtrunm will | 
be turned intoa Sulphur or powder of F 
a wonderfully fixt nature. I know, | 
there are ſeveral Chryſopzans, that F 
ſpeak much otherwife of this Opera» | 
tion, and tell us, that the Gold im- | 
ployed about it muſt be Philoſophick | 
Gold ; But I know too, that there 
are diyers others (and thoſe too none 
of the leaſt candid or rational) that 
ſpeak of it as I have done; and That 

ls 
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| is ſufficient to ground an Argument 
* on towards all thoſe that embrace- - 


Their do&rine. And 'in this caſe 


- | 'tis conſiderable, that 'tis not by any 


! ſuperadded additament, that the moſt 
| fixt body of Gold is made volatile,' 
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* but the ſame maſly matter , conſi- 


ſtiog of Gold and Philoſophick Mer- 
cury, is, by the change of texture 
produced or occaſioned by the va- 
rious degrees and operations of fire 
upon it, brought to be firft Volatile, 
and then extreamly fixt.. And having 
ſaid this in reference to one tribe of 
the Modern Spagyriſts; to another of 


them, the Helmontians, I think I can 


offer a good Argument ad hominen 
from the Teſtimony and Experiments 
of the Founder of their SeR. 

5. The acute Helmont, among o- 
ther prodigious powers that he a- 
ſcribes to the Alkaheſt, affirms, that, 
by abſtracting it frequently enough, 
it would ſo change all tangible bo- 
dies, and conſequently ſtones and 
metals, that they might be diſtilled 
over into Liquours equiponderant 
to 


agreement 
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to the reſpetive bodies that afforded | 
them, and having all the Qualities | 


of Rain-waterz which if they bave, [ 
need nat tell you that they muſt be 
very Volatile. And I fee not how 
thoſe that admit the Truth of this 
ſtraoge Alkaheftical operation, can 
well deny, that Volatility depends 


upon the Mechanical affeftions of | 


matter, ſince it appears not, that the 
Alkaheſt does, at leaſt jn our caſe, 


work upon bodies otherwiſe than |! 


Mechanically. And it muſt be con- 


feſt, that the ſame material parts of : 


a portion of corporeal ſubſtance , 
which, when they were aflociated 
and cantexed (whether by ag Arche- 
#s, ſeed, form, or what elfe you 


pleaſe,) after ſuch a determinate man- C 
ner, conſtituted a folid and fixt bo- Z 


dy, asa Flint ar a lump of Gold; by 


having their Texture diſſolved, and | 


(perhaps after being ſubtilized). by 
being freed from their former impli- 
cations or firm cohefions, may be- 
come the parts of a fluid body total- 


ly Volatile. 
| CHAP. 
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CHAP. V, 


HE fourth means of making a 

| body Volatile is, by aflocia- 
ting the particles to be raifed with 
fuch as are more Volatile than them- 
ſelves,and of a figure fittq be faſtened 
to them, or are at leaſt apt, by be- 
ing added to them, to make up with 
them corpuſcles mure diſpoſed than 
they to Volatility, This being the 
grand Inſtrument of Volatilization, 
I ſhall ſpend ſomewhat the more time 
about it : But 1 ſhall firſt here a little 
explain the laſt clauſe, (that I may not 
be obliged to refume it elſewhere, )by 
intimating, that 'tis not jmpollible, 
that the particles of an additament, 
though not more volatile than thoſe 
of the body *tis mixe with, and per- 
haps though not volatile at all, will 
yet canduce to volatilize the body 
wherewith *tis mingled. For the par- » 
ticles of the addjtament may be of 
ſuch figures, and ſo affociated with 
thoſe of the body to be elevated, 
| "y 
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as in this to enlarge the former pores, 
or produce new ones, by intercep- 
ting little cavities (for they muſt not 
be great ones) between the particJes 
of a body to be raiſed, and thoſe'of 
the additament.. . For, by theſe and 
other ſuch ways. of aflociation, the 
corpulcles, reſulting from the com- 
bination or coalition of two or more 
of theſe difteriog particles, may, 
without becoming too: big and un- 
wieldy, become more convenlent]y 
ſhaped, or more. light in proportion 
to their bulk, and ſo more. eaſily 
buoyed up and ſuſtained in.the air, 
(as when the Lid of a Copper-box 
being put on, makes the whole box 
emerge and ſwim in water, becauſe of 
the intercepted cavity, though nei- 
ther of the parts of the box, would 
doe ſ{o,) or otherwiſe more fitted for 
avolation than the particles them- 
ſclves were before their being joined 
i .to thoſe of the additament. - 

| By two things chictly the corpu- 
| ſcles. of the additament may. contri- 
bute to the elevationof a body. For 
firſt, 
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| frſt, the parts of the former may be 


| much. more diſpoſed , for avolation 
| than is neceſſary to their own Vola- 


| tility. As when in the making of - 


| Sal Armoniac, the ſaline particles of 
| Urine and of Soot ate more fugitive 
than they-need be to be themſelves 
| ſublimed, and thereby are advanta- 
 ged to carry up with them the more 
| fluggiſh corpuſcles whereof Sea-ſalt 
 confiſts. And rext, they may. be of 
” figures ſo proper to faſten them well 
” tothe body to be elevated, that the 
more fugitive will not be driven a- 
way or disjoyned from the more fixe 
by ſuch a degree of Heat as is {ufhici- 
ent to raiſe them both together : To 
which effe& the congruity or figura- 
tion is as well required, as the light- 
neſs or volatility of the-particles of 
the additament. And therefore ſome 
of the fugitivelt bodies that : 'we 
know, as Spirit 'of Wine, Cams» 
phire, &*c. will not volatihze many 
bodies which will be .clevated b 

far leſs fugitive additaments z becauſe 
the corpuſcles of Spirit of Wine ſtick 
not 
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not to thoſe of the body they are | 


mingled with, but, eaſily fiying up 


themſelves, leave thoſe behind them, 
which they did rather barely touch | 
than firmly adhere to : Whereas far þ 


| lefs fugacious Liquours, if they be 
indowed with figures that - fit them 
| foracompetently firm coheſion with 
the body they are mingled with, will 
be able to volatilize 3t. Of which 
I ſhall now give you ſome Inſtances 


in bodies that are very ponderous,ot | 


very fixt, or both. 


And I ſhall begin with Colcothar, 


though it being a vitriolate calx,made | 


by a laſting and vehement fire, 'tis 
(conſequently ) capable of reſiſting 


ſuch a one. This being exquiſitely F 
ground with an equal weight of Sal 7 
_ Armoniac, which is it ſelf a Salt but 

moderajgly volatile, will be in good * 
part ſublimed into thoſe yellow © 
Flowers, which we have elſewhere 7 
more particularly taught to prepare, | 
under the name of Ers primnm Vene- || 


ris; in which, that many vitriolate 
cor puſcles of the Colcothar are really 
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| elevated, you may eaſily find by put- 
| ring a grain or two of that reddiſh 


Subſtance into a ſtrong infuſion of 
Galls, which will thereby immediate- 
ly acquire an inky colour. 

Steel alſo, which, to deſerve that 
name, muſt have endured extraordi- 
nary violences of the fire, and grea- 
ter than is needfull to obtain other 
metalls from their Mother Earth; 
Steel it ſelf, I ſay, being reduced to 
filings, and diligently ground with a- 
bout an equal weight of Sal Armo- 
niac, will, if degrees of fire be skil- 
fully admioiſtred , (for 'tis eafie to 
err in that point,) without any pre- 
vious calcination or reduction to a 
Crocws, (uffer ſo much of the metall 
to be carried up, as will give the Sal 
Armoniac a notable colour, and an 
ironiſh taſt. = 

And here it will be proper to ob- 
ſerve, for the ſake of practical Chy- 
miſts, that the Quantity or Propor- 


. tion of the Volatile additament 1s to 


be regarded; though not ſo much as 
its Nature, yet more than it is wont 
to 
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to be : And divers bodies, that are | 
thought either altogether unfit for Þ 
.Sublimation, or at leaſt uncapable to Þ 4} 
have any conliderable portion of Þ p 
them elevated, may be copioully e- | 
nough ſublimed, if a greater propor- Þ v7 
tion of the additament, than we uſual- Þ 
ly content our ſelves with, be skil- Þ a; 
fully imployed. And in the new- Þ © 
ly-mentioned Inſtance of Filings Þ n: 
of Steel, if, in ſtead. of an equal Þ a 
weight of Sal Armoniac, the treble 


hold 


vi 

weight be taken, and the operation ſl p 

be duly managed, a far greater quan- ff t| 

| 8 tity. of the metall may be raiſed, eſpe- Þ un 

Ez cially if freſh $al Armoniac be care- i c 

WH tully ground with the Capat Moriuum. | \, 
'And Sal Armoniac may perhaps be | 

compounded with ſuch other bodies, Þ þ 

;heavier than it ſelf, as may qualific it, Þ t 

when it 1s thus clogged, to elevate Þ a 

ſome congruous bodies better than Þ} { 

it would of it ſelf alone. Andl ff « 

ſhall venture to add this. farther Ad- ÞÞ 1 

vertiſcment, That if, beſides the plen- | \ 

ty of the additament,, there be aſuf- Þ t 

ficient fitne(s, of its particles to lay Þ | 
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| hold on thoſe of the body to be 
| wrought on, Mineral bodies, and 
| thoſe ponderous enough, may be em- 


ployed to volatilize other heavy bo- 
dies. And Iam apt tothink, that al- 


| moſt, if not more than almoſt, all 
| Metalls themſelves may by copious 
| additaments and frequent Cohobati- 
* ons be brought to paſs through the 
E neck of the Retort in diftillation 3 
| and perhaps, if you melt them not 


with equal parts, but with many 
parts of Regulus of Antimony, and 
then proceed as the hints now given 
will direct you, you will not find 
cauſe to deſpife what .I have been 


| ſaying. 


You know what endeavours have 


| been,and are (till fruitleſsly, imployed 
| by Chymiſts to elevate ſo fixt a body 
| as Salt of Tartar by additaments. [ 


{hall not now ſpeak much of the en- 


| terprize 10 generall, deligning chief- 
E ly to tell you on this occaſion; that, 


| whereas frequent experience ſhews, 


| that Sal Armoniac being abſtracted 
{ from Salt of. Tartar, not oncly the 


Salt 
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Salt of Tartar is left at the bottom, 


but a good part of the Sal Armoniach 


Is left bebind with it ; I ſuſpected the 
cauſe might be, that Sal Armoniac, 


by the operation of the Alkaly ff 
Tartar, is reduced into Sea-falt, and} 
Urinous or fuliginous Salt, as 'twas at 
firſt compoſed of thoſe difiering InP 
gredients3 and that by this mean 
the volatil Salt beivg looſened «| 
disintangled from the reſt, and being 
of a very fugacious Nature, flye 


eaſily away it ſelf, without ſtaying 
long enough to take up any other 
Salt with it. And therefore, if this 
Analyſis of the Sal Armoniac could 
be prevented, it ſeemed not impof 


fible to me, that ſome part of the 


Salt of Tartar, as well as of Colco- 


thar and Steel, might be carried up 


by it : And accordingly having cau- 


{ſed the Ingredients to be exceedingly 
well dryed, and both nimbly and 
carefully mixt, and ſpeedily expoſed Þ 


to the fire, I have ſometimes had a 


portion of Salt of Tartar carried up | 


with the Sal Armoniac : but this hap- Þ 


pened 
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| pened ſo very rarely, that I ſuſpected 


ſome peculiar fitneſs for this work 
in ſome parcels of Sal Armoniac, that 


are ſcarce but by the effe& to be dil- 


| cerned from others. But however, 
| what has happened to 'us may argue 
| the Poſſibility of the thing, and may 
| ſerve to ſhew the volatilizing efficacy 
{ of Sal Armoniacz which is a Com- 
} pound, that Ielſewhere recommend, 


and doe it now apain, as one of the 
uſefulleſt Produttions of vulgar Chy- 
miſtry. 

And ſince I have mentioned the 


| Volatilization of Salt of Tartar, pre- 


ſ{ming your Curioſity will make you 
deſire my Opinion about the Poflibi- 
lity of ity I ſhall propoſe to you a 
diſtinction, that perhaps you doe not 
expect, by ſaying, that I think there 
15a great deal of difference between 
the making a Volatile Salt of Tartar, 
and the making Salt of Tartar Vo- 
latile. For, though this ſeem to be 
but a Nicety, yet really it is none 3 
and it 1s very poſſible, that a man may 
from Tartar obtain a Volatile ſalt, 

C 2 and 
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and yet be no wile able to volatilize 
that Tartareous Salt, that has been 
once by the incineration of the Tar- 
tar brought to fixt Alkaly. I have 
in the Sceptical Chymiſs ſummarily 


. delivered a way, by which both I, 


and ſome Spagyriſts that learned it 
of me, obtained from a mixture of 
Antimony, Nitre, and crude Tartar, 
a Volatil falr, which in probability 
comes from the Jaſt named of thoſe 
three bodiesz but experience care: 
fully made has aſſured me, that with- 
out any additament, by a diſtillation 
warily and very {lowly made, (inſo- 
much that I have ſpent near a week 
in diſtilling one pound of matter} 
very clcan Tartar, or at leaſt the 
Cryſtalls of Tartar, may, in 'conve» 
ntently. ſhaped Vellels, be brought 
to atlord a Subſtance that in ReGQi- 
fication will aſcend to the upper part 
of the Veſle), in the form of a Vola- 
til Salt, as if it were of Urine or of 
Harts-horne 5 of which (Tartareous) 
Salt, I keep ſome by me : But this 
operation requires not onely a dex- 
terous, 
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terous, but a patient diſtiller. 
But now as to the making a fixt 
Alkaly of Tartar become Volartil, I 
take it to be another, and have found 
it to be a far moredifficult, work ; the 
common Proceſſes of performing it 


| being wont to promiſe much more 


than they can make good 3 which I 
may juſtly ſay of ſome other, that 


| private men have vaunted for great 


Arcana, but upon triall have ſatisfhed 
me ſo little, that I have divers times 
offered pretenders to make Salt of 
Tartar Volatil , that without at all 


inquiring into their Proceſles,I would 
| lay good wagers, that they could not 
| doe what they pretended;z not onely 


as divers Philoſophical Spagyriſts re- 
quire, without any viſible additamentr, 


{ but by any additament whatever 
| provided | were allowed to bring the 
8 Saltof Tartar my felf,and to examine 
{ the Sacce(s, not by what may appear 


in the Alembic and Receiver, but 
by the weight of what would remain 
in the bottom. For I have convin- 


{ ced ſome of the mare Ingenuous Ar- 


Gy tilts, 
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tiſts, that the Salt that ſublimed waz 
not indeed-the Alkaly of Tartar, but 
ſomewhat that was by the operation 


not be thought to affirm, that 'tis not 


T artar. 


though theoperation was very grate- 
full to me, as it ſhewed the Poſhbili- 
ty of the thing, yet the paucity of 


vs | ſtances, kept me from much valuing 
Bid It upon any other account. And there 


it ence has aſlured me, that Salt of 
8 Tartar may be raiſed. And if one 
| - of them were not ſo uncertain, that 
VA. | I can never promiſe before hand that 
| it will at all ſucceed, and the other 
if Wh ſo laborious, difficult and coſtly, that 
i | few would attempt or be able to 
bd. | practice it, I ſhould think them ve- 
{Wi ry valuable things; fince by the for- 
| mer, 


produced, or rather extricated out 
of the additaments. But yet I would 


poſſible to elevate the fixt Salt off 
For ſometimes I have been 
able to doe it, even at the firſt Di-F 
ſtillation, by an artificial additament 
perhaps more fixt than it ſelf 5 but, 


the Salt ſublimed and other Circum- | 


4 | are Qther wayes, whereby Experi- 
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mer way moſt part of the Salt of 
Tartar was quickly brought over in 
on Þ the form of a Liquor , whoſe pier- 
ut Þ cing ſmell was ſcarce tolerable 3 and 
1d by the latter way ſome Salt of Tar- 
ot Þ tar of my own» being putinto a Re- 
of | tort, and urged but with ſuch a fire 
enÞ as could be given in a portable Sand- 
;- EF furnaces there remained not at the 
ntÞ bottom near one half of the firſt 
t, = weight, the additament having care 
| riedup the reſt, partly in the formotf 
i-& a Liquor, but chiefly in that of a 
f& white Sublimate, which was neither 
-@ il-ſented, nor in taſt corroſive, or 
o & alcalizat, but very mild, and ſome- 
e& what ſweettſh. And I doe not much 
- & doubt, but that by other wayes the 
(& fixt Alkaly of Tartar may be eleva- 
: | ted, eſpecially if, before it be expo- 
fed to the laſt operation of the fire, 
it be dextrouſly freed from the moſt 
of thoſe Earthy and Viſcous parts, 
that I think may be juſtly ſuſpected 
to clog and bind the truly ſaline ones. 
But I have too long digreſt, and 
therefore ſhall intimate onely upon 
C 4 the 
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the by, that even the ſpurious &4l 
Tartari volatilized that is made with 
Spirit of Vinegar, may; if it be well 
prepared, make amends for its Empy- 
reumatical ſmell and taſt, and may, 
notwithſtanding them, in divers ca: 


ſes be of no deſpicable uſe, both as a ſt 


Medigne, and a Menſtruum, 


CHAP. VI. 


Efore I draw towards a Conclus 
fion of theſe Notes about Vo- 
Jatility, perhaps it will not be amiſs, 
to take notice of a Phanomenon, 
which may much ſurpriſe, and ſome- 
times diſappoint thoſe that deal in 


Sublimations , unleſs they be fore- : 


warned of it. For though it be taken 
for granted, and for the moſt part 
may juſtly be ſo, that by carefully 
mingling what is ſublimed with what 
remains, and re-ſybliming the mix- 
ture, a greater quantity of the bo- 
dy to be ſublimed may be elevated 
phe ſecend time than was the __ 
an 
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and the third time than the ſecond, 
and ſo onwards; yet I have not found 
this Rule alwayes to hold, but in 


ſome Bodies, as particularly in ſome 
kinds of dulcified Colcothar, the Sal 


| Armoniac, would at the firſt Sublima- 
| tion carry up more of the fixed pow- 


der, than at the ſecond or third. So 
that I was by ſeveral Tryalls per- 


| ſwaded, when I found a very well 


and highly coloured powder cleva- 
ted, to lay it by for uſe, and thereby 
ſave my ſelf the labour of a proſfe- 


| cution, that would not onely have 


proved uſeleſs, but prejudicial. And 
it I miſremember not, by often re- 
peated Cohobations, (if 1 may ſo call 
them) of Sal Armoniac upon crude 
<> Mineral Antimony , though the 


g Sublimate that was obtained by the 


firſt Operation, was much of it vari- 
ouſly, and in ſome places richly, co- 
louredz yet afterwards, the Salt a- 
ſcended from time to time paler and 
paler, leaying the Antimony behind 
it. Which way of making ſome 
Minerals more fixt and-fuſible I con- 
ceive 
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ceive may be of great uſe in ſome 
Medicinal Preparations, though 1 
think it not fit to particularize them 
in this place : Where my chief in- 
tent was, to mention the Phaxnome- 
non it ſelf, and invite you to con- 
fider, whether it may be aſcribed to 


this, that by the reiterated action of ; 


the fire, and grinding together of the 
body to be raiſed, either the corpu- 
ſcles of the Sal Armoniac, or thoſe 
of the other body, may have thoſe 
little hooked or equivalent particles, 
whereby they take hold of one an- 
Other, broken or worn off; and whe- 
ther the indiſpoſedneſs of the Colco- 
tharine or Antimontalparts to aſcend, 
may not in ſome caſes be promoted 
by their having, by frequent attri® 
ons, ſo ſmoothed their Surfaces that 

divers of them may cloſely adhere, 
| like pieces of poliſhed Glaſs, and fo 
make up Cluſters too unweildy to 
be ſo raiſed, as the fingle corpuſcles 
they confiſt of, were. Which change 
may diſpoſe them to be at once leſs 
Volatil and more Fufible. Which 
. Cons 


. as an MA 


lity. 


and P2oduction of Uolatility. 43 
Conjecures I mention to excite you 
to frame better, or at leaſt to make 
amends for my omiffion of examin- 
ing theſe, by trying whether the Sal 
Armoniac grown white again will be 
as fit as it was at firſt to carry up 
freſh bodies and alſo by obſerving 
the weight of the unelevated part, 
and employing thoſe other wayes 
of examen, which I ſhould have 
done, if I had not then made Subli- 
mations for another end, than to 
clear up the Doctrine of Volati- 


And here it may be. profitable ta 
ſome Chymiſts, though not neceſſary 
to my SubjeQ, to intimate, that Sub- 
Iimations may be uſeful to make very 
fine Comminutions of divers bodies. 
That thoſe that are elevated are re- 
duced to a great fineneſs of parts, 1s 
obvious to be obſerved in many Ex- 
amples, whence it has been ancient- 
ly, not abfurdly, ſaid, that Sublima- 
tions are the Chymiſts Peſtles, ſince 
(as in Flowers of Sulphur and Anti- 
mony) they do really reſolve the 
: eleva- 
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elevated bodies into exceeding fine 
Flower, and much finer than Peſtles 
and Mortars are wont to bring them 
to, But that which I intend 1n this 
Paragraph is not a thing ſo obvious, 
fince *cis to obſerve, that ſometimes 
even bodies ſo fixt as not at all to a- 
ſcend in Sublimation, may yet be re- 
duced by that operation into pow- 
ders extreamly fine. For exemplify- 
ing of which, I ſhall put you in mind, 
that though Spagyriſts complain much 
of the Difficulty of making a good 
Calx of Gold, and of the Imperfe- 
Aion of the few ordinary procefles 
preſcribed to make it, (which would 
be more complained of , but that 
Chymical Phyſicians ſeldom attempt 
to prepare it,)yet weare informed by 
triall, that by exactly grinding a thick 


amalgam of Gold and Mercury with a 


competent weight, (at leaſt equal to 


Its own) of finely powdered Sulphur, 


we may, by putting the mixture to ſu- 
blime in a convenently ſhaped Glaſs, 
by degrees of fire obtain a Cinaber 
that 'will leave behind it a finer _ 
(0 
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of Gold than will be had by ſome far 


| more difficult proceſles. 


But *tis now time todraw towards 
a Concluſion of our Notes about Vo- 
latility 3 which Quality depends ſo 


much upon the contexture of the 


? corpuſcles that are to be raiſed to- 
| gether, that even very ponderous 


bodies may ſerve for volatilizing ad- 
ditaments, if they be diſpoſed to fa- 


| ſten themſelves ſufficienily to the bo- 


dies they are to carry up along with | 


| them, For, though Lead be, fave 


one, the heavieſt ſolid we know 


{ of, and though Quick-lilver be the 


heavieſt body in the world, except 
Goldz yet trialls have aflured us, 
that @xick-ſilver it lc]f being united 
by Amalgamation with a ſmall pro- 
portion of Lead, will by a fire that 
15 none of the violenteſt, and in cloſe 
Veſlels, be made to carry over with it 
ſome ofthe Lead. As we clearly found 
by the increaſed weight of the Quick- 
ſilver that paſled ioto the Receiver 3 
which, by the way, may make us 
cautious how we conclude Quick- 
blver 


46 Of the Bechanical Dzigine 
filver to be pure, meerly from its has 
ving been diſtilled over. 

There remains but one body 
more heavy than thoſe I come from 
naming, and that is Gold; which, be- 
ing alſo of a fixity ſo great that *tis in- 
deed admirable, I doe not wonder 
that'not onely the more wary Natu- 
raliſts,. but the more ſevere among 
the Chymiſts themſelves ſhould think 
it incapable of being volatilized, 
But yet» if we conſider, how very 
minute parts Gold may be rational 
ly ſuppoſed to conſiſt of, and to be 


diviſible into, me thinks it ſhould not 


ſeem impoſlible, that, if men could 
light on Volatil Salts endowed with 
figures fit to ſtick faſt to the corpu- 
ſcles of the Gold, they would carry 
up with them bodies, whoſe ſolidity 
can ſcarce be more extraordinary 
than their minuteneſs is : And in et- 
fe&t, we have made more than one 
Menſtrunm, with which ſome particles 
of Gold may be carried up. But 
when I employed that which I recom- 
mended to you formerly under the 
name 
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| nameof Menſirunm peracutums (which 


conſiſts mainly, and ſometimes onely, 
of Spirit of Nitre,ſeveral times drawn 


| from Butter of Antimony,) I was 
{ able, _ without a very violent fire, in 


a few hours to elevate ſo much crude 
Gold, as, in the neck of the Retort, 
afforded me a conſiderable Quantity 
of Sublimate, which I have had red 
as blood, and whoſe conſiſting partly 
of Gold maniteſtly appeared by this, 
that I was able with eaſe to reduce 
that metall out of it. 

In reckoning up the Inſtruments of 
Volatilization , we muſt not quite 
leave out the mention of the Azr, 
which I have often obſerved to faci- 
litate the elevation of ſome bodies 


| "even in cloſe Veſſels; wherein, though 


to fill them too full be judged by ma- 
ny a Compendious practiſe, becauſe 
the ſteams have a leſs way to aſcend, 
yet Experience has ſeveral times in- 
formed me, that, at leaſt in ſome ca- 
ſes, they take wrong meaſures, and 
that (to paſs by another Cauſe of 
their diſappointmeat) a large propor» 
| tion 
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tion of Air, purpoſely left inthe Veſ: 
fels, may more than compenſate the | 
greater ſpace that is to be aſcended 
by the vapours or exhalations of the 
matter that is to be diſtilled or ſubliz 
med. And if, in cloſe Veſtels, the 
preſence of the Air may promote the 
aſcenſion of bodies, it may well be 
expected, that the elevation of di- 
vers of theta may be furthered by 
being attempted in open Velſlels, to 
which the Air has free acceſs. And 
if we may give any credit to the pro- 
bable Relations of ſome Chymiſts, 
the Air does much contribute to the 
volatilization of ſome bodies that are 
barely, though indeed for no ſhort 
time, expoſed to it, But the account 
on which the Air by its bare preſence' 
or peculiar operations conduces to 
the Volatilization of ſome bodies, is 
a thing very difficult to be determi- 
ned, without having recourſe to ſome 
Notions about Gravity and Levity, 
and of the Conſtitution of the cor- 
puſcles that compoſe the Air 3 whic1 | 
I ea%e to be both very oumero!ts aud Þ 

IS40 | 
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no leſs various. And therefore I 


| muſt not in theſe occaſional Notes 
| Janch out into ſuch a Subje&, though, 
'F for fear I ſhould be blamed for too 
© much ſlighting my old acquaintance 


| the Air, I durſt not quite omit the 
! power it has to diſpoſe ſome bodies to 
| Volatility. 
| A moderate attention may ſuffice 
| to make it be diſcerned, that in what 
hath been hitherto delivered, I have 
{ for the moſt part conſidered the ſmall 
{ portions of matter, to be elevated 
| 1n Volatilization,as intire Corpuſcles: 
# And therefore It may be now perti- 
| nent, to intimate in a Line or two, 
that there may be alſo Caſes, where- 
in a kind of Volatilization, improper- 
ly ſo called, may be effe&ed, by ma- 
king uſe of ſuch additaments as break 
off or otherwiſe divide the particles - 
of the corpulſcles to be elevated, and 
by adhering to, and ſo clogging, one 
of the particles to which it proves 
more congruous, inable the other, 
which is now brought to be more 
Iight or difingaged, to aſcend, This 
D may 
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may be illuſtrated by what happens, | 
when Sal Armoniac is well ground | 
with Lapis Calaminaris or with ſome | 
fix'd Alkali, and then committed to | 
diſtillation : For the Sea-ſalt , that Þ 


enters the Compoſition of the Sal 


Armoniac, being detained by the 
ſtone or the Alkali, there is a divorce Þ 
made between the common Salt and 
the urinous and fuliginous Salts, that Þ 
were incorporated with it, and being Þ 
now diſingaged from it, are eaſily e- | 
levated., I elſewhere mention, that Þ 
I have obſerved in Man's Urine a | 
kind of native Sal Armoniac, much 
leſs Volatile than the fugitive that is 
ſublim'd from Man's Blood, Hartf- 
horn, @&*c. and therefore ſuppoſing, 
that a ſeparation of parts may befi 


made by an Alkali, as well in this Salt 
as in the common faCitious Sal Ar- 
moniac, I put to freſh Urine a con- 
venient proportion ( which was a 
plentifull one) of Salt of Pot-aſhes 
{that being then at hand) and diſtil- 
long the Liquor, it yielded, accor- 


ding to expeCtation, a Spirit more Vo- | 
latile 
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latile than the Phlegm, and of a ve- 
ry piercing taſt 3 which way of ob- 
taining a Spirit without any violence 
of fire, and without either previ- 
ouſly abſtrafting the Phlegm, (as we 


are fain to do in freſh Urine) or te- 


| diouſly waiting for the fermentation 
| (of ſtale Urine, I taught ſome Chy- 


miſts, becauſe of the uſefulneſs of 


| Spirit of Urine 3 which being obtam- 


ed this innocent way, would proba- 


: bly be employed with much leſs ſu- 
E ſpicion of corroſiveneſs, than if in 
& the operation I had made uſe of 
= Quick-lime. Another IlJuſtration of 
Z what was not long ſince ſaying, may 
E be fetch'd from the Experiment of 
| making Spirit of Nitre by mixing 


Salt-peter with Oil of Vitriol, and 


| diſtilling them together : For the 


Oll does ſo divide or break the cor- 
puſcles of the Nitre, that the now- 
diſpoſed particles of that Salt, which 


{ amount to a great portion” of the 
| whole, will be made eaſily enough 


to aſcend even with a moderate fire 


= of Sand, and ſometimes without any 


D 2 fire 
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fire at all, in the form of Spirits, ex- | 
ceeding unquiet, ſubtle, and apt to 


moak a way. 


To which Inſtances of this imper- | 
fe&t kind of Volatilization more | 
might be added, but that you may | 
well think, 1 have detain'd you but 


too long already with indigeſted 


Notes about ore Quality. 


CHAP. VII. 


He laſt means of Volatilizing : 


bodies is, the operation of the 
Fire or ſome other aftual Heat : But | 
of this, which is obvious, it would 
be ſuperfluous to diſcourſe. Onely | 


this I ſhall intimate, that there may | 


be bodies, which, in ſuch degrees of 


fire as are wont to be given in the 
vulgar operations of Chymiſts, will 
not be elevated, which yet may be 
forced up by ſuch violent and laſting 
fires, as are employed by the Melters 


of Ores, and Founders of Guns, and ; 


Eo 


ſometimes by Glaſs-makers. And on 
this | 


S 
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| this Conſideration I ſhall here ob- 
| ſerve to you, ſince I did nat doe it at 


my entrance on theſe Notes ,. that 
Chymiſts are wont to ſpeak, and I 
have accordingly been led to treat, 
of Volatility and Fixity in a popular 
ſenſe of thoſe Terms. For if we 
would conſider the matter more 
ſtrictly, I preſume we ſhould find 
that Volatility and Fixity are but re- 
lative Qualities, which are to be eſti- 
mated, eſpecially the former of them, 
by the degree of fire to which the 


|= body, whereto we aſcribe one or 
& other of thoſe Qualities, is expoſed; 


Ps. 


and therefore it is mach more difficult 
than men are aware of, todetermine 
accurately ,- when a body ought to 
be accounted Volatile and when nots 
fince there is no determinate degree 
of Heat agreed on, nor indeed eaſie - 
to be devifed, that may be as a ſtan- 
dard, whereby to meaſure Volatility 
and Fixtneſs : And *tis obvious, that 
a body, that remains fixt in one des 
gree of fire, may be forced up by a- 
nother, To''which may be added, 
agree- - 
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agreeably to what I lately began toi 
obſerve, that a body may paſs for | 


abfolutely fixt among the generality 


of Chymiſts, and yet be unable to 
perſevere in the fires of Founders and | 
Glaſs-makers : Which brings into my | 
mind, that not having obſerved, that Þ 
Chymiſts have examined the Fixity 
of other bodies than metalline ones | 
by the Cupel, 1 had the Curioſity to 
put dry Salt of Tartar upon it, and | 
found, as I expected, that in no long 


time it manifeſtly waſted in fo vehe- 
ment. a heat, wherein alſo the Air 


came freely at it.(though Quick-lime, | 


handled after the ſame way, loſt not 


of its weight,) and having well mix- 
ed one ounce of good. Salt of Tar- k 


tar with treble its weight of Tobac- 
co-pipe Clay, we kept them but for 
two, or at moſt three hours, in a 
ſtrang fire; yet the Crucible being 
purpoſely left uncovered, we found 
the Salt of Tartar ſo waſted, that the 
xyemalning mixture (which was not 
flux'd) afforded us not near a quarter 
of an ounce of Salt. And indeed I 


ſcarce | 
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| ſcarce doubt, but that in ſtrifneſs di- 
| vers of thoſe bodies that paſs for ab. 
| ſolutely fixt, are but ſemi-fixt, or at 
| leaſt but comparatively and relative- 
| ly fix'd, that 1s, 1n reference to ſuch 
{ cegrees of fire, as they are wont to 
{ be expoſed to in the Diſtillations, 
{ Sublimations, &*c. of Chymiſts; not 
© ſuch as aregiven 1n the raging fires of 
! Founders,and Glaſs-makers. And per- 
© haps even the fires of Glaſs-makers 
E and Say-maſters themſelves are not 
{ the moſt intenfe that may poſlibly 


| be made in a ſhort time, provided 


Z there be but ſmal] portions of matter 
# to be wraught on by them. And in 
Z effect, I know very few bodies, be- 


E ſides Gold, that will perſevere totally 


{ fixt in the vehementeſt degrees of fire 
| that Trials have made me acquainted 
| with. And I <lſewhere tell you, that, 
* though Tin, in our Chymical Revyer- 
{ beratories themſelves, is wont to be 


reduced but into a Calx that is repu- 


| ted very fixtz yet in thoſe intenſe 
# fires, that a Yirtnoſo of my acquain- 
= tance uſes in his Tin-Mines, there is 


not 
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not ſeldom found quantities of Tin 
carried up to a nutable height in the 
form of a whitiſh powder, which, 
being in good mafſes forced. off from 
the places to which it had faſtened it 
ſelf, does by a skillful reduftion yield 
many a pound weight of good mal- 
leable metal, which ſeemed to me to 
be rather more, thaa leſs, fine than 
ordinary Tin. 


- Poltſcript; 


Relating to Page 15. of this TraF 3 and 
here annext for their ſakes, who have 
a mind to repeat the Experiment there 
delivered, that ſo they may know the 
quantities employed in it. 


V Ith two parts of this Crocus we Þ 

ground very well three parts of Sal 
Armoniac, and having ſublimed them in a 
ftrong fire, we took off the high coloured 
Sublimat,and put in cither an equal weight, 
or a weight exceeding it by half,to theCaput 
Mortuum, we found after the ſecond Subli- 
mation, which was alſo high coloured, that 
of an ounce of Crocus we had raiſed fix 
drams, that is, three quarters of the whole | 
weight, 
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- CHAP. I, 
FE” XITY being the oppoſite Qua- 


lity to Volatility, what we have 
diſcourſed about the latter, will make 
the nature of the former more eafily 
underſtood, and upon that account 
allow me to make ſomewhat. the 
quicker diſpatch of what I have to 

lay of it. 
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The Qualifications that conduce 
moſt ro the Fixity of a portion of mat- 
ter, ſeem to be theſe. 

Firſt, the groſsneſs or the bulk of 
the corpuſcles it conſiſts of, For if 
theſe be too big, th.y will be too 
'urwieldy and unapt to be carried up 
into the Air by the action of ſuch mt- 
nute particles as thoſe of the Fire, 
and will alſo be-urfit to be buoyed 
up by the weight of the Air as we 
ſee.that Vapours,whillſt they are ſuch, 
are ſmall enough to (wim in the Air, 
bur can no longer be ſuſtained by it, 
when they convene into drops of rain 
or flakes of ſnow. But here it is to 


| be obſerved, that when I ſpeak of the 


corpuſcles that a fixt body conſiſts of, 
I mean not either its Elementary or 


ks Hypoſtatical Principles, - as ſuch, 
-but onely thoſe very Intle maſſes or 


cluſters of particles, of what kind ſo- 
ever they be, that ſtick ſo firmly to 
one arother, as not to be diviſible 
and viflipeble by that degree of fire 


.in which the body is ſaid to be fixes 
ſo that cach of thoſe little Concrett- | 


Ons, 
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ons, though it may it ſelf be made up 
of two, three, or more particles of a 
fimpler nature, is conſidered here per 
modum Unins, or as one intire cor- 
puſcle. And this is one Qualification 
conducive to the Fixtne(s of a bo- 
dy. 
7 The next is the ponderouſneſe or 
ſolidity of the corpuſcles it 1s mide up 
of. For if theſe be very ſolid, and 
(which ſolid and compa& bodies 
uſually are ) of a conſiderable ſpeci- 
fick gravity, they will be too heavy 
to be carried "up by the efflavia or 
the aft'on of the fire, and their pon- 
derouſneſs will make them as unwicl- 
dy, and indiſpoſed to be elevated by 
ſuch Agents, as the groſlneſs of their 
bulk would make b:gger corpuſcles, 
but of a proportionably inferiour 
ſpecifick weight. On which account 
the calces of ſome metals aod mine- 
rals, as Gold, Silver, &c. though, by 
the operation of Solyents, or of the 
fire, or of both, reduced to powders 
exceedingly ſubtile, will reſiſt ſuch 
vehement fires, as will eaſily drive 


A 3 up 
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up bigger, but leſs heavy and com- 
pad&, corpuſcles, than thoſe calces 
conſiſt of, 

The third Qualification that con- 
duces to the Fixity of a body, be- 
longs to its Integral parts, not barely 
as they are ſeveral parts of it, but as 
they are aggregated or contexed in- 
to one body. For, the Qualification, 
I mean, is the ineptitude of the com- 
ponent corpuſcles for avolation, by 
reaſon of their branchedneſs, irre- 
cular fizures, crookednefs, or other 
inconvenient ſhape, which intangles 
the particles among one another, and 
makes them difficult to be extricated 
by which means, if one of them do 
aſcend, others, wherewith *tis com- 
plicated, maſt afcend with it 3 and, 
whatever be the account on which 
divers particles ſtick firmly together, 
the aggregate will be too heavy of 
unwieldy to be raiſed. Which I 
therefore take potice of , becauſe 
that, though uſually 'tis on the rough- 
neſs and irregularity of corpuſcles, 
that their coheſion depends yet it 
>” - — mw» 
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or Pzodudion-of Fixtneſs,” # 
ſometimes happens, that the ſmooth- 
neſs and flatneſs of their ſurfaces 
makes them. ſo ſtick together, as to 
reſiſt a total divullion; as may be 
illuſtrated by what I have ſaid of the 
coheſion of poliſhed marbles and the 
plates of glaſs, and by the fixity of 
olaſs it ſelf in the fire. 

From this account of the Cauſes or 
Requiſites of Fixity, may be dedu- 
ced the following means of giving or 
adding Fixation to a body, that was 
before either Volatile, or leſs fixt. 
Theſe means may be reduced to two 
general Headsz Firſt, the ation of 
| the Fire, as the parts of the body, 
expoſed to it, are thereby made to 
operate varioully on one another. 
And wext., the aflociation of the par- 
ticles of a volatile body with thoſe 
of ſome proper additament : Which 
term, [ of proper] I rather imploy than 
that, one would expect, [of fixt;] 
becauſe 'twill ere long appear, that, 
in certain caſes, ſome volatile bodies 
may more conduce to the fixation of 
cther valatile bodies, than ſame fixe 
A 4 ones 


3 MOfthe Mechanical Deigine 
ones doe. But theſe two lnſtruments 
of Fixation being but general, [| ſhall 
Propoſe four or five more particular 
Ones. 


| __—— — — 


CHAP. IE. 
AE firſt, in ſome caſes it may 


conduce to Fixation,that, either 
by an additament, or by the operati- 
on of the fire, the parts of a body be 
brought to touch each other in large 
portions of their ſurfaces, For, that 
from ſuch a contact there will follow 
ſuch a mutual coheſton, as will at 
leaſt indiſpoſe the touching corpu- 
ſcles to ſuffer a total divullion, may 
appear probable from what we late- 
ly noted of the coheſion of pieces of 
marble and glaſs, and from ſome o- 
ther Phenomena belonging to the Hi- 
{tory of Firmneſs, from which we 
may properly enongh borrow ſome 
inſtances, at leaſt for illuſtration, in 
the Doftrine of Fixtneſ7,- in regard 
that uſually, though not 'always, 
| ; the 
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or P2oductton of Firtnefs, 9 
the ſame things that make a body 
Firm, give it ſome degree of Fixity 
by keeping it from being diflipated 
by the wonted degrees of Heat, and 
Agitation it meets with in the Air. 
But to return to the contact we were 
ſpeaking of, I thiak it not impoſlible, 
hh you may perhaps think it 
ſtrange,) that the bare operation of 
the Fire may; in ſome caſes, procure 
a Cohefion among the particles, (and 
' conſequently make them more Fixt,) 
as well as in others disjoyn them, and 
thereby make them more 7olatile. 
For, as in ſome bodies,the figures and 
| fizes of the corpuſcles may be ſuch, 
that the aftion of the fire may rub 
or tear off the little beards or hooks, 
or other particles that intangle them, 
and by that means make it more eafie 
for the corpuſcles to be disingaged 
and fly upwards 3 ſo in other bodies, 
the lize and ſhape of the corpuſcles 
may be ſuch, that the agitation, cau- 
ſed by the fire, may rub them one 
againſt the other, ſo as by mutual at- 
trition to grind, as '"tweres = 
Ur- 
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ſurfaces, and make them. ſo broad 
and ſmooth, if not alſo ſoflat, as that 
the conta& of the corpulcles ſhall. 
come to be made according to a large: 
portion of their ſuperficies, from 
whence will naturally follow a firm 
Coheſion. Which I ſhall illuſtrate 
by what we may obſerve among thoſe 
that grind glaſles for Teleſcopes and 
Microſcopes. For, theſe Artificers, 
by long rubbing a piece of glaſs a- 
gainſt a metalline Diſh or concave 
Veſſel, do by this attrition at length. 
bring the two bodies to touch one. 
another in ſo many parts of their 
congruous ſurfaces, that they will 
ſtick firmly to one another, fo as. 
ſometimes to oblige the Work-man 
to uſe violence to disjoyn them. . 
And this inſtance (which 1s not the 
ſole I could alleage) may ſuffice to 
ſhew, how a Coheſion of corpuſcles 
may be produced by the mutual ad- 
aptation of their congruous ſurfa-. 
ces. And if two groſler corpuſlcles, or 
a greater number of ſmaller, be thus 
brought to ſtick together, you will 
| I __ ealily 
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d 
[ 


eaſily believe, their Aggregate will 
prove too heavy or unwieldy for a- 
volatioo. And to ſhew, that the fire 
may <ftect a Izvigation in the ſurfa- 
ces of ſome corpuſcles, I have ſome-_ 
times cauſed 3/zninm, and ſome Q- 
ther calces, that I judged convenient, 
to þe melted for a competent time, 
io a vehement fire conveniently ad- 
miniſtred; whereby, according to 
expectation, that which was before 
a dull and incoherent powder, was 
teduced into much grofler corpuſcles, 
multitudes of whoſe grains appea- 
red ſmooth, glittering, and almoſt 
ſpecular, like thoſe of fine litharge 
of gold 5 and the maſles that theſe 
grains compoſed, were uſually ſolid 
enough and of difficult fuſion. And 
when we make glaſs of Lead per ſe, 
(which I elſewhere teach you how 
to doe,) 'tis plain, that the particles 
of the Lead are reduced to a great 
ſmoothneſs 3 ſince, whereſoever you 


| break the glaſs, the ſurfaces, produ- 


ced at the crack, will not be jagged, 
but ſmooth, and conſiderably ſpecu- 
ES i lar, 


lar. Nor do I think-it impoſlible, 
that, even when the fire'does not 
make any great attrition of the Cor 
puſcles of the body to be fixt, it may 
yet occaſion their ſticking toge! her, 
becauſe by long tumbling them up 
and down in various manners, It may 
at length, afrer multitudes of revo- 
lations and diff:ring occurſions, bring 
thoſe of their ſurfaces together, 
which, by reaſon of their breadth, 
ſmoothneſs, or congruity of figure, 
are fit for mutual coheſion; and 
when once they come to ſtick, there 
is no neceſſity, that the ſame caules, 
that were able to make them pals by 
one another, when their contact wa 
but according to an inconfiderab'e 
part of their ſurfaces, ſhould have 
the ſame effe& now, when their con- 
taQ is full 3 though perhaps, if the 
degree of fire were much 1ncreaſed, 
a more vehement agitation would 
ſurmount this coheſion, and diffipate 
again theſe cluſters of coaleſcent cor: 
uſcles. 
Thele conjeQures will perhaps ap» 


pear 
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pear leſs extravagant, if you confider 
what happens in the preparation of 
Quickſilver precipitated per ſe. For 
there, running Mcrcury, being put 
into a conveniently ſhaped Glaſs, is 
expoſed to a moderate fire for a con- 
fiderable time ; ( For I have ſomes 
times found (ix or ſeven weeks to be 
too ſhort a one,) In this degree of 
fire the parts are variouſly tumbled, 
and made many of them to aſcend, 
till convening into drops on the ſides 
of the glaſs, their weight carries them 
down again; but at length, after 


| many mutual occurſions, if not alfo 


attritions, ſonie of the parts begin to 
ſtick together in the form of a red 
powder, and then more and more 
Mercutial particles are faſtened to it, 


till at lepgth all, or by much the 


greater part of the Mercury, is re- 


duced into the like Precipitate, which, 


by this cohelt92n of the parts, being 
grown more fixt, will not with the 
ſame degree of Heat be made to riſe 
and circulate, as the Mercury would 


before 3 and yet, as[<liewhere note, 


I have 
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I have found by trial, that, with x 
greater and competent degree of 
heat, this Precipitate per ſe, would, 
without the help of any volatilizing 
additament, be eaſily reduced into 
running Mercury again. Chymiſh 
and Phyſicians, who agree in ſuppse- 
ſing this Precipitate to be made with- 
out any additament; will perchanc 
ſcarce be able to give a more likely 
account of the confiſtency and de 
gree of Fixity that is obtained ih 
the Mercury 5 in which, ſince no be 
dy is added to it, there appears nd 
to be wrought any but a Mechanic 
change. And though, I confeſs, 
have not been without ſuſpicions, 
that -in Philoſophical ſtrictneſs thi 
Precipitate may not be made per,ſ, 
but that ſome penetrating igneous 
particles, eſpecially ſaline, may haye 
aſſociated themſelves with the Mer- 
curial Corpuſclesz yet even upoh 
this ſuppoſi:ion it may be ſaid, tht 
theſe particles contribute to the ef: 
fect that is produced, but by facilita- 
ting -or procuring, by their oppot- 
tune 
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or Pzoductton of Fixtneſs, x5 
tune Interpoſition, the mutual Cohe- 
fion of Corpuſcles that would not 
otherwiſe ſtick to one another. 
©. Perhaps it will not be altogether 
impertinent to add, on this occaſion, 
that,as for the generality of Chymilts, 
25 well others as Helmontians, that al- 
fert the Tranſmutation of all metalls 
into Gold by the Philoſopher's Stone, 
me thinks,they may grant it to be pro- 
ble, that a new and fit Contexture 
of the parts of a volatile body may, 
eſpecially by procuring a full conta& 
among them, very much contribute 
to make it highly fixt. For, to omit 
what is related by leſs credible Au- 
thours, 'tis averred, upon his own 
trial, by Helmont, who pretended not 
to the Elixir, that a grain of the pow- 
der, that was given him, tranſmuted 
a pound (if I miſ-remember not) of 
running Mercury 5 where the. pro- 
portion of the Elixir to the Mercury 
was ſo inconſiderable, "that it cannot 
zeaſonably be. ſuppoſed, that every 
Corpuſcle of the Quick-filver, that 
before was volatile, was made ex- 
; treamly 
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Gold, on the ſcore of its. new Tex: 


* true, appears to have been 1ntrodu- 


treamly fixt meerly by its Coalitiog 
with a particle of the powder, lince, 
to make one grain ſuffice for this 
Coalicion, the parts it muſt be divi. 
ded into muſt be ſcarce conceivably 


minute, and therefore each ſingle 


part not likely to be fixt it ſelf, or at 


leaſt more likely to be carried up by 
the vehemently ' agitated Mercury, 
than to reſtrain that from. avolation; 


whereas, if we ſuppoſe the Elixir to 
have made ſuch a commotion atmon} 
the corpuſcles of the Mercury, a 
(having made them perhapsfomewht 


change their figure,and expelled ſom 
inconvenient particles,)to bring thenſ 


to ſtick to one another, according to 
very great portions of their ſurfaces, 
and intangle one another, it will not 
be diſagreeable to .the Mechanical 
Dottrine of Fixity, that the Mercury 
ſhould endure the fire as well - as 


ture, which, ſuppoſing the . ſtory 
ced, by the new colour, ſpecifick 


gravity , Indiſlolublegeſs in AqUp 
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, of Pzoduction of Fixtneſs, 1? 
|| fortis, and other Qualities wherein 
Gold differs from -Mercury, eſpe- 
cially Malleableneſs, which, accor- 
ding.to our Notes about that Quali- 
ty, uſually requires that the parts 
| from whoſe union it reſults, be ei- 
| ther hooked, branched, or other- 
{ wiſeadapted and fitted to make them 
| take faſt hold of one another, or 
| ſtick cloſe to one another. And fince, 


)Þ in the whole maſs of the factitious 


Gold, all ſave one grain muft be ma- 


;Þ terially the ſame body, which, before 


the projetion was made, was Quick- 
; filver, we may. ſee how great a pro- 


a portion of volatile matter may, by 
dj an inconſiderable quantity of fixing 
sW additament, acquire ſuch a new Diſ- 


polition of its parts, as to become 
moſt fixt.. And however, this In: 
ſtance will agree much better with 
the Mechanical Doctrine about Fixi- 
ty, than. with that vulgar Opinion 
of the Chymiſts, (wherewith 'twill 
not at all comply,) That if, in a mix- 


&E ture; the volatile part do much ex- 


ceed the fixt, it will carry up that, 
B or 


O_— 


Lo 


18 Of the Mechanical O2igine 


or at leaſt a good portion thereof, 
with it 3 and on the contrary. But 
though this Rule holds in many caſes, 
where there is no peculiar indifpoſiti- 
on to the cffe& that is aimed at; yet 
if the Mechanical affe&ions of the 
bodies be il] ſuited to ſuch a purpoſe, 
our Philoſophical Experiment mani- 
feſtly proves, that the Rule will not 


hold, ſince fo great a multitude of | 


grains of Mercury, in ſtead of carry- 
10g up with them one grain of the 
Elixir, are detained by it inthe ſtron- 


geſt fire. And thus much for the firſt | 


way of fixing Volatile Bodies. 


CHAP. III. 


HE ſecond way of producing : 


Fixity, 1s by expelling, brea- 
kivg, or otherwiſe diſabling thoſe 
volatile Corpufcles that are too in- 
diſpoſed to be fixt themſelves, or are 
fitted to carry up with them ſuch par- 
ticles as would not, without their 


help, aſcend, That the Expulſion 
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| of ſuch parts is a proper means to 
| make the aggregate of thoſe that re- 
| main more fixt, I preſume you will 
| not put me folicitouſly to proves 
| and we have a manifeſt inſtance of it 
| in Soot, where, though many attive 
| parts were by the violence of the 
| fire and current of the air carried up 
| together by the more volatile parts 3 
| yet, when Soot is well diſtilled in a 
Retort, a_ competent time being gi- 
| ven for the extricating and avolation 
of the other parts, there will at the 
bottom remain a ſubſtance that will 
| not now fly away, as it formerly did. 
| And here let me obſerve, that the 
E Teceſle of the fugitive corpuſcles may 
| contribute to the fixation of a body, 
U not barely becauſe the remaining 
{ matter is freed from ſo many unfixt, 
| ifnot alſo volatilizing, parts 3 bur, as 
| it may often happen, that upon their 


recefle the pores or intervals, they 


'E teft behind them, are filled up with 


more ſolid or heavy matter, and the 
body becomes,as more homogeneous; 
ſo more clofe and compat. And 

B 2 wheres 
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whereas I intimated, that, beſides 


the expulſion of unfit corpuſcles, | 


they may be otherwiſe diſabled from 


hindering the fixation of the maſſe | 


they belong to, I did it, becauſe it 
ſeems very poſlible, that in ſome ca- 
ſes they may, by the action of the 
fire, be ſo broken, as with their frag. 
ments to fill up the pores or interval; 
of the body they appertained to or 
may make ſuch coalitions with the 
particles of a convenient additament, 


as to be noimpediment tothe Fixity of | 


the whole maſſe, though they re- 


main in it: Which poſſibly you will F 
think may well happen, when you Þ 
ſhall have peruſed the” Inſtances an- Þ 
next to the foxrth way of fixing bo- þ 


dies. 


leflening the Volatility of, bodies, 
is by preſerving that reſt among the 
parts, whoſe contrary is neceſſary to 
their Volatilization- And this may 
be done by preventing or checking 
that Heat, or other motion, which ex- 


ternal Agents ſtrive to: introduce | 


into 
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The third means of fixing, or 


or Þ2oduction of Firtneſs, 2x 
iato the parts of the propoſed body. 


' But this means tending rather to hin- 
| der the actual avolation of a portion 
| of matter, or, at moſt, procure a tem- 
| porary abatement of its volatility, 
| than to give it a ſtable fixity, I ſhall 
{ not any longer infiſt on it, 


The fourth way of producing 


| Fixity in a body, is by putting to it 
ſuch an appropriated Additaments 
| whether fixt or volatile, that the 
{ Corpulcles of the body may be put 
| among themſelves, or with thoſe of 
the additament, into a complicated 
- ſtate, or intangled contexture. This 
| being the uſual and principal way of 
; producing Fixity, we ſhall dwell 
| ſomewhat the longer upon it, and 
give Inſtances of ſeveral degrees of 
| Fixation. For, though they do not 
| produce that quality in the ſtricteſt 
; acceptation of the word, Fixity5 
| yet tis uſefull in our preſent inquiry, 


to take notice, by what means that 
volatility comes to be gradualy aba- 
ted, ſince that may facilitate our 
yaderſtandipg, how the Volatility 
| B 3 of 
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of a body comes to be totgly aba- | 
ted, and conſequently the body ta | 
be fixt, | 


CHAP. IV. | 
{ A ND ff we find, that a fixt ad. þ 


ditament, if its parts be cenve- Þþ 
niently ſhaped, may eafily give a þ 
degree of fixity to a very volatile | 
body. Thus Spirit of Nitre, that will Þ 
of it ſelf eaſily enough fly away in 
the Air, having its ſaline particles al- Þ 
ſociated with thoſe of fixt Nitre, or | 
ſalt of Tartar, will with the Alkaly Þ 
compoſe a ſalt of a Nitrous nature, 
which will endure to be melted in a Þ 
Crucible without being deprived | 
even of its Spirits. And I have found, | 
that the ſpirits of Nitre, that abound 
in Aqra fortis, being concoagulated 
with the Silver they corrode, though 
one would not expe that ſuch ſub- | 
tile Corpuſcles ſhould ſtick faſt to ſo 
compact and ſolid a body as Silvers 
yet Cryſtally, produced by their 
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Coalition, being put into a Retort, 
may be kept a pretty while in fuſion, 
before the metal will let go the Ni- 
erous ſpiritss When we poured 0;/ 
of Vitriol upon the Calx of Vitriol, 
though many Phlegmatick and o- 
ther Sulphureous particles were dri- 
ven away by the excited Heat; yet 
the ſaline parts, that combined with 
the fixt ones of the Colcothar, ſtuck 
faſt enough to thern, not to be eafily 
driven away. And if 031 of Fitriol 
be in a due proportion dropt upon 
Salt of Tartar, there reſults a Tarta- 
rum vitriolaturr, wherein the acid 
and alkalizate parts cohere ſo ſtrong 
ly, that 'tis not an ordinary degree 
of fire will be able to disjoyn them. 
Infomuch that divers Chymiſts have 
(though very erroniouſly) thought 
this compounded Salt to be indeſtru- 
Ctible. But a leſs heavy liquour than 
the ponderous Oll of Vitriol may by 
an Alkaly be more ſtrongly detained 
than that Oil it ſelf 3 experience ha- 
vivg aſſured me, that Spirit of Salt 
being- dropt to ſatiety upon a fixt 
| B 4 Alkaly, 
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24 Df the Bechanical Ozigine 
HAhah, (I uſed either that of Nitre 


or of Tartar,) there would be made 


ſo ſtrict an union, that, having, wi 


the 


out additaments,diſtilled the reſulting 
falt with a ſtrong and Jaſting fire, it 
appeared not at all conſiderably tobe 
wrought upon, and was not {q much 


as melted. | 
But 'tis not the bare Mixture 


of 


Commiſtiqn of Volatile particles 
with Fixt ones, (yea though the for- 
mer þe predominant in quantity, ) 
that will ſuffice to elevate the latter. 


For, unleſle the figures of the lat 


ter 


be congruous and fitted to faſten to 


the other, the volatile parts will 


fly 


away in the Heat, and leave the reſt 


as fixt as before ; as when ſand 


or 


aſhes are wetted or drenched with 
water, they quickly part with that 
water, without parting with any de- 


gree of their Fixity. But on the 


ther fide, It is not-always neceſſary, 


that the body, which is fitted 


_ . or much abate, the volati- 


lity of angther ſubſtance, ſhould 
it ſelf fixt. For, if there be a 5kil 


4 


Q- 
to 


be 
ful 


or 
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or P2oduction of Firtneſs. 25 
or lucky coaptation of the figures of 
the particles of both the bodies, 
theſe particles may take ſuch hold of 


| one another, as to compoſe corpu- 
| ſcles, that will neither by reaſon of 
{ their ſtxi& gnion be divided by Heat 
| nor by reafon of their reſulting groſs- 
| neſs be elevated eyen by a ſtrong 
| fire, or at leaſt by ſuch a degree of 
{ Heat as would have ſufficed to raile 
| more Jadiſpoſed bodies than either of 
| the ſeparate Ingredients of the mix- 
ture. This obſervation, if duly made 
| out, does ſo much favour our Do- 
| Crine about the Mechanical Origine 
| of Fixation, and may be of ſuch uſe, 
| not onely to Chymiſts,in ſome of their 
| operations, but to Phrloſophers, in al- 
| figning the cauſes of divers Phenowes 
ne of Nature, that it may be worth 
| While tp exemplifie it by ſome In- 
| ſtances. 


T he firſt whereof I ſhall take from 
an uſual praftice of the Chymiſts 
themſelves ; which I the rather doe, 
tolet you ſee, that ſuch known Ex- 
periments are top often oyer-looked 


by 
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by them that make them, but ye | 
may hint or confirm Theories to | 


thoſe that refleft on them. The In. 
ſtance, I here ſpeak of, is that which 
is afforded by the vulgar Prepara- 
tion of Bezoardicurm Minerale. For, 
though the rectified Butter or Oll of 
Antimony and the Spirit of Nitre, that 
are put together to make this white 
Precipitate, are both of them diſtilled 
liquours ; yet the copious powder, 
that reſults from their Union, is, by 
that Union of volatile parts, ſo far 
fixt, that, after they have edulcora- 
ted it with water, they preſcribe the 
. calcining of it in a Crucible for five 
or ſix hours : which operation it 
could not bear, unleſs it had attained 
to a conſiderable fixation. This diſ- 
courſe ſuppoſes with the generality 
of Chymiſts, that the addition of a 
due quantity of ſpirit of Nitre, is 
neceſlary to be employed in making 
the Bezoardicurs Minerale. But if it 
be a true Obſervation, which 1s attri- 
buted to the Learned Gurtherns Bil- 
lichins, (but which I had no Furnace 
at 


or P2oduction of Firtneſs, 27 


| at hand to examine when I heard of 
it,) if, I ſay, it be true, that a Bezo- 


ardicums Minerale may be obtained, 


| without ſpirit of Nitre, barely by a 
| ſlow evaporation, made in a Glaſle- 
| diſh, of the more fugitive parts of 
the Oil of Antimony 5 this Inſtance 
| will not indeed be proper in this 
| place, but yet will belong to the ſe- 
| cond of the foregoing ways of intro- 
| ducing Fixzity: I proceed now to a[- 
| leage other particulars in favour of 
| the above-mentioned Obſervation. 


If you take ſtrong Spirit of Salt, 


| that, when the Glaſs is unſtopt, will 
ſmoak of it ſelf in the cold air, and - 
| fatiate it with the volatile Spirit of 
| Urine, the ſuperfluous moiſture be- 
) ing abſtraſted, you will obtain by 
7 this preparation ( which, you may 
E remember, I long ſince communica- 
E ted to you, and divers other Yirtuoſs.) 
a compounded Salt, fcarce, if at all, 
; diſtinguiſhable from Sal Armoniac, 
* and which will not, as the Salts it 
© conſiſts of will doe, before their co- 
{ alition, eaſily fly up of it ſelf into the 


alr. 


28 Mfthe Mechanical Dzigine 


air, but will require a not deſpicable | 


degree of fire to ſublime it. 


Of theſe ſemivolatile Compoſiti- þ 
ons of Salt I have made, and elſe. þ 
where mentioned, others, which I | 
ſhall not here repeat, but paſle on to 
other Inſtances pertinent toour pre: ſþ 


ſent deſign. 


L lately mentioned, that the Vola- | 
tility of the ſpirits of Nitre may be 


very much abated, by bringing them | 3 


to coagulate into Cryſtalls with Þ 
particles of corroded Silver but I Þ 
ſhall now add, that I gueſſed, and by 
trial found, that theſe Nitrous ſpi- Þ 
rits may be made much more fixt by Þ 
the addition of the Spirit of Salt, Þ 
which, if it be good, will of it ſelf Þ 
ſmoak in the Air. For, having diſ- | 
ſolved a convenient quantity of Cry- | 
ſtalls of Silver in diſtilled water, and Þ 
precipitated them,not with a Solution 
of Salt, but the Spirit of Salt; the 
phlegm being abſtracted, and ſome Þ 
few of the looſer ſaline particles; | 
though the remaining maſſe were | 
preſt with a yioleat fire that hy 
the | 


or Pzoduction of Firtneſs. 29 
the Retort red-hot for a good whiles 


{| yet the Nitrous and Saline ſpirits 
| would by no means be driven away 
| from the Silver, but continued in fu- 
| fron with it 5 and when the maſſe was 
| taken out, theſe Spirits did ſo abound 
in it, that it had no appearance of a 
| Meta], but looked rather like a thick 


piece of Horn. | 
The next Inſtance I ſhall name is 


| afforded us by that kind of Tyrbith., 
| which may be made by 031 of Yitriol, 
| in ſtead of the Agua fortis imployed in 
| the common Twrpetharm Minerale. For, 
* though Oil of Vitriol be a diſtilled 
| liquour, and Mercury a body volatile 
| enough; yet, when we abſtrated 
| four or five parts of Oil of Vitriol 
| from one of Quick-filver, (eſpecial- 
| ly if the operation were repeated, ) 
E and then waſhed off as much as we 
| could of the ſaline particles of the Oil 
{ of Vitriolz yet thoſe that remained 
! adhering to the Mercury- made it far 
; more fixt, than either of the liquours 
| had been before, and gnabled it even 
| tna Crucible to endure ſuch a degree 


of 
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of fire, before it could be driven a« | 


way, as, I confeſs, I fomewhat won- 


dered at. The like Twrbith may be þ 
made with Oil of Sulphur per C2mpe- | 


e244, But this 1s nothing to what 


Helmont tells us of the operation of 


his Alkaheſt, where he affirms, that 
that Menſtiranm, which 1s volatile e- 
nough, being abſtracted from running 
Mercury, not onely coagulates it.; but 
leaves it fixt, ſo that 1t will endure 
the brunt of fires acuated by Bellows, 
(Commem follium ignew.) If this be 
certain, it will not be aflender proof, 


that Fixity may be Mechanically pro Þ 
duced; and however, the Argument Þ 


will be good in reference to the Hel 


zzontian Spagyriſts. For if, as one 
would expect, there do remain 


ſome particles of the Menſtrunm with 


thoſe of the meta], it will not be de-f 


nied, that two volatile ſubſtance 


may perfetly fix one another, 
And it, as Helmont ſeems to think, 
the Menſirunm be totally abſtrafted, 


this ſuppoſition will the more favour 
our Dodrine about Fixity; fince, if 
there 


or Pzoduction of Fixtneſs, 23x 


. | there be no material additament left 
| with the Quick-ſilver, the Fixation 
| cannot ſo reaſonably be aſcribed to 
| any thing,as toſome new Mechanical 


modification, and particularly to 


| ſome change of Texture introduced 
| into the Mercury it ſelf. 


And that you may think this the 


[cſs improbable, I will now proceed 
| to ſome Inſtances, whereof the firſt 
ſhall be this; Thar, having put a mix- 
| ture made of a certain preportion of 
| two dry, as well as volatile, bodies, 
| (viz. Sal Armonlac, and Flower or 
| very fine powder of Sulphur,) to half 
| its weight of common running Mer- 
} cury, and elevated this mixture three 
| or four times from it, (in a conveni- 
| ently ſhaped.and not over-wide,glaſs) 
| the Mercury, thar lay in the bottom 
.E inthe form of a ponderous and ſome- 
| what purpliſh powder, was, by this 
{ operation,ſo fixt, that it long endured 
; a ſtrong fire, which at length was 
| made ſo ſtrong, that it melted the 
| Glaſs, and kept it melted, without 
| being ſtrong enough to force up the 
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Mercury : which, by ſome trials, not 


ſo proper to be here mentioned, | ! 
ſeemed to have its ſalivating and ef 


metick powers extraordinarily infrin- | 


ged, and ſometimes quite ſuppreſſed, Þ a 
But this onely upon the bye. Inallf ! 


the other Inſtances, ( wherewith I 
ſhall conclude theſe Notes,) I ſhall Þ 
employ one Menſtrunm, Oil of Vil 
trio], and ſhew you the efficacy. of it Þ ! 
in fixing, ſome parts of volatile bo Þ 


| dies with ſome parts of it ſelf; by « 
which examples tt may appear, that ! 


a Volatile body may not onely leſſen Þ \ 
the volatility of another body, asinf 


the lately mentioned caſe of our ſpi-Þ} t! 


rituous Sal Armoniac3 but that two 
Subſtances, that apart were volatile þ 


may compoſe a third, that will not 


onely be leſs volatile, but conſidera: 
bly Gif not altogether) fix, 8 j 
We mixed then, by degrees, a-| 
bout equal parts of 03/of Yitriol and 
Oil of Twrpentine © and though each off 
them ſingle, eſpecially the latter, will 
aſcend with a moderate fire in aþ 
Sand-furnace 5: yet, after the Diſtil- 

lation 
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lation was ended, we had a conſide- 


| rable quantity, ſometimes (if I mif* 


remember not) a fifth or fgxth parts 


. | of a Caput Mortunme black as a Coal, 
and whereof a great part was of a 


ſcarce to be expected fixtneſs in the 


fre. 


To give a higher proof of the diſ- 
polition, that Oil of Vitriol has to 
ket ſome of its parts grow fixt by 


combination with thoſe of an excee- 
| ding volatile additament, I mixed 
| this Iiquour with an equal or doable 
| weight of bighly reCtified Spirit of 
{ Fine, and not ocely after, but ſome= 
. © times without, previous digeſtion, [I 
! found, that the fluid parts of the mix- 
{ ture being totally abſtrated, there 


would remain a pretty quantity of a 


-© black Sabftance ſo fixt as to afford 


Z juft cauſe of wonder. 


| And becauſe Camphire Is eſteemed 


{ the moſt fugitive of conſiſtent bo- 


@ dies, in regard that, being but laid. 


In the free air, without any help of 


Z the fire, it will fly a} away; I tried, 


-K what Oil of Vitriol abſtracted from 
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34 F@f the Pechanical, &c. 
Camphire would doe and found at 
the bottom of the Retort a greater 
oat than one would expect of a 

ubſtance as black as pitch, and al. 
moſt as far from the volatility a 
from the colour.of Camphire, though 


it appeared not, that any of the if 
Gum had ſublim'd into the neck of f 


the Retort. 


. From all which Inſtances it ſeem; | 


manifeſtly enouglt to follow, that in 
many caſes there needs nothing to 
make afjociated particles, whether 
yolatile or not, become fixt, but ei- 
ther to implicate or intangle then 


among themſelves, or bring them toþ 
touch one another according to large 


portions of their ſurfaces, or by both 


theſe ways conjoyntly, or by ſomeÞ 


others, to procure the firm Cohz- 
fion of 


yen up into the Air, 


FINgs, 


pn 


ſo many particles, that the re 
ſulting Corpulcles be too big or hes 
yy to be , by the degree of fir 
wherein they are ſaid to be fixt, dri-F 
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Experiments and Notes | 
ABOUT THE 


Mecyantcal PropucTION 
rk 
CORROSIVE NESS 
| AND 

LCORROSIBILITT, 
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, __ SECT. I. Z 
; About the Mechanical Origine of Cor- 


"m tveneſs. 


| Do nat in the followiog Notes 
treat of Corroſiveneſs in their 
ſtrict ſenſe of the: word, who. 
aſcribe this Quality only to Liquors, 
that are notablyacid or ſowre, ſuch as 

| 4qua fortis, Spirit of Salt, Vinegar, 
A 2 Juice 


Juice of Lemons, &c. but, that [ 
may not be'oblig*d to overlook Urr 


nous, Oleous, and divers other Sol- þ 


vents, or to coin new names for their 
differing Solutive Powers, I pre- 
ſume to employ the word Corroſic- 
eſs in a greater latitude , ſo as to 


make it almoſt equivalent to the 80-f 
lative power of Liquors, referring Þ 
other Menſtruums to thoſe that are Þ 
Corroſive or fretting, (though not Þ 
always as to the molt proper, yet) - 


as to the principal and beſt known 


ſpecies z which I the leſs fcruple here ; 
ro do, becauſe I have * elſewhere 
more diſtinctly enumerated and : 


ſorted the Solvents of bodies. 


F This refers to an Eſſay of the Authors about the 


Uſefulneſs of Chymiſtry ro, &c. 


The Attributesthat ſecm the molt 
proper to qualifie a Liquor to be 


Corrotivez are all of them Mechani- 
ca], being tuch as are theſe that fol 
low : # | 

Firſt, That the Meaſtruum conbilt 


of ,'or abourd with, Corpuſcles oof 


t00 


2 Df the Perhanical Ozigine of | 


DD 3 © wm nm a 


Cozreibeneſs 02 Cozroſibility, 3 
too big to get in at the Pores or 
Commitlures of the body to be diſ- 
ſolved3 nor yet be ſo very minute 
as to paſs through them, as the beams 
of Light do through Glaſs;z or to 
be unable by reaſon of their great 
ſlenderneſs and flexibility to disjoyn 
tle parts they invade. 

Secondly, That theſe Corpuſcles 
be of a ſhape fitting them to 1nſinu- 
ate themſelves more or Jefs into the 
Pores or Commilſſures above-ment1- 


oved, in order to the ditſociating of 
| the ſolid parts. 


Thirdly, That they have a com- 


petent degree of lolidity to disjoyn 
the Particles of the body to be dif- 
E ſolvedz which Solidity of Solvent 
| corpuſcles is ſomewhat diſtin& from 
} their bulk, mention'd in the firſt 
! Qualificationz 'as may appear by 
| comparing a (talk of Wheat and a 


"'E metalline Wire of the ſame Diare- 


ter, or a flexible wand of Ofier of 
the bigneſs of ones little finger, with 
a rigid rod of Iron of the ſame length 


| and thickneſs. 


AZ3 Fourth- 


4 Df the Pechanical Daigine of 
Forrthly, That the Corpuſcles of 
the Menſtruum be agile and advan- 
taged for motion, ( ſuch as is fit to 
disjoyn the parts of the invaded bo- 
dy') either by their ſhape, or their 
minuteneſs, or. their fitneſs to have 
their ation befriended by adjuvant 
Cauſes ſuch as may be ( firſt ) the 
preſſure of the Atmoſphere, which 
may impell them into the Pores of 
bodies not fill'd with a Subſtance fo 
reſiſting as common Air: As we lee, 
that water will by the prevalent 
preſſure of the Ambient , whether 
Air or Water, be raiſed to the height 
of ſome inches in capillary Glaſſes, 
and in the pores of Spunges, whoſe 
conſiſtent parts being of eaſier ceſſ1- 
on than the ſides of Glaſs-pipes, 
thoſe Pores will be enlarged, and 
conſequently thoſe ſides disjoyn'd, 
as appears by the dilatation and 
ſ{welliog of the Spunge: And ( ſe- 
condly ) the agitation, that the 1n- 
trading Corpuſcles may be fitted ta 
receive in thoſe Pores or Commil- 
fures by the tranſcurſion of ſome 
| DP Io ſubtile 


Coztofibeneſs oz Cozroſibility, 5 


| ſubtile ethereal matter; or by the 


numerous knocks and other pulſes of 
the ſwimming or tumbled Corpu- 
ſcles of the Menſtruum it ſelf, (which 
being a fluid body , muſt have its 
ſmall 'parts perpetually and vari- 
ouſly moved ) whereby the engaged 
Corpuſcles, like fo many little Wed- 
ges and Leavers, may be enabled to 
wrench open, or force aſunder the 
little parts between which they have 
ioficuated themſelves. Bur I ſhall 

not here proſecute this Theory, 
( which, to be handled fully, would 

require a difcourſe apart ) ſince 

theſe ConjeCtures are propos'd but 

to make it probable in the general, 

That the Corroſiveneſs of bodies may 

be deduced from Mechanical Prin- 

ciples : But whether beſt from the 

newly propos d ones, or any other, 

need not be anxioufly conſider'd in 

theſe Nates, where the things main- 

ly intended and' rely'd on, are the 

Experiments and Phenomena them- 

ſe]ves. 


A 4 E X» 
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EXPER. 1I. 


is 7 Is obvious, that, though the 


recently expreſt Juice of 
Grapes be ſweet, whilſt it retains 
the Texture that belongs to it as 'tis 
new, ( eſpecially if it be made of 
ſome ſorts of Grapes that grow in 
hot-Regions, ) yet after fermentati- 
on, wil], in tract of time, as *twere 
ſpontaneouſly degenerate into Vine- 
gar, Jn which Liquor, to a mulii- 
tude of the more ſolid Corpulcles 
of the Muſt, their frequent and mu- 
tual Attiitions may be ſuppoſed to 
.have given edges like thoſe of the 
blades of ſwords or knives; and is 
which, perhaps, the confuſed agita- 
tion that preceded, extricated, or, as 
it were, unſheathed ſome acid par- 
ticles, that (deriv'd from the ſap of 
the Vine, or, perchance more orig1i- 
nally, from the juice of the Earth ) 
were at firſt in the Muſt , but lay 
conceal d, and as it were ſheath«d, 
\ amcng 


ht 
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among the other particles where- 

- with they were allociated , when 
they were preſt out of the Grapes. 
Now this Liquor, that by the forc- 
mentioned ( or other like ) Mecha- 
nical Changes is become Vinegar, 

\ | does fo abound with Corpulcles, 
\ | which, on the account of their edges, 
| or their otherwiſe ſharp and pene- 
trative ſhape, are Acid and Corro- 

hve, that the better ſort of 1t will, 
without any preparation , diflolve 
Cora), Crabs-:yes, and even ſome 
Stones , Lapis ſtelaris in particular, 

as alſo AMininm, (or the Calx ot 

| Lead) and even crude Copper, as 

| © we have often tried. And not one- 
'F ly the diſtilld Spirit of it will do 
thoſe things more powerfully , ard 
© perform ſome other things that meer 
© Vinegar cannot 5, but the ſaline par- 
EF ticles, wont to remain after Diſtil- 
lation, may, by being diſtili'd and 
cohobated per ſe, or by being skil- 

fully united with the foregoing Sp'- 

rit, be brought to a Menſtrunm of 

no ſmall efticacy in the ditlolution. 

and 


—_— . - - 
"a — Mo vr > X 
- Cents chaps 
wa RIO wn nent <caabe; > ES awe ng PEO TPO 
" _ =- . Jo "ot pm 95 ey ry. ———a—g - —— Cr ere ewegrtwanegpacts _ me emoen - far . 
xonn ren Me : 
ag —_ wocgwrats = o rata age CC CSE Wn LESSEN = ">" III 
I LED IT IIS — ons Sores rn rt mc ys = rote ee ee © - = EL og hoe uz 3 : 
<= a nr or et a — SR ene = _ - _ ED —_—_ HY : : $52.65 i -- 
=" ” _ I  —— — — SCEIL ALI SSIS ww onthe = in LT UELASTIES - LIE.” 8 <a - w>Y 7 _ _— = V "2 Rh 
—_—— =p 4 VE NT; s . N _— : FER 9s; w___ = I Be > = San Ar SERIE pron: 
EEEHET IEEE —— _————S gfe. Wenn <5 es wang oo 5 ot DF Ie = _ ——_— - ——————————y—dapcres _ _ 
= CE Cn = Gen —aty—— ans pw LICE _— = - nnd = : DR pay one = RR CCI Ren erers = ene —— —— mr 
7 - "=" = > ny A, <2 SIR OR ro A OLE ne: SLISDILLD 2-24 v PIES. = 4 = ER. I En - O FEE = CEE 
> BOWS 5 pemyo——nn n 7. nog VS ISL DTERSDS = EI TT = 


ME - 
DW oo BS . CS: 


8 FOf the Pechanical Dzigine of 
and other preparations of metalline 
bodies, too compact for the mee 
Spirit it ſelf to work upon. 

From divers other ſweet thingy 
alſo may Vinegar be made3 and even 
of Honey, skilfully fermented with 
a ſmall proportion of common wa- 
ter, may be made a Vinegar ſtrong- 
er than many of the common Wine- 
vinegars 5 as has been affirmed to 
me by a very candid Phyſician, 
who had occaſion to deal much in 
Liquors. 


EXPER, II, 


and other Bodies that moſt of 


NY: onely ſeveral dry Woods, 


them paſs for infipid , but Honey 
and Sugar themſelves afford by Di- 
ſtillation Acid Spirits that will diſ- 
ſolve Coral, Pearls, &c. and will al- 
ſo corrode ſome Metals and metal- 
lineBodies themſelves;asI have often 
found by Trial. So that the vio- 
lent Operation of the fire, that de- 


ſtroys 


of 


Ine 
er 
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ſtroys what they call the Form of 


further confidered. 


the diſtilld body, and works as a 
Mechanical Agent by agitating, 
breaking, diſlipating , and under a 
new conſtitution reaſſembling the 
parts , procures for the Diſtiller an 
Acid Corrofive. Menſtruum 3 which 
whether it be brought to paſs by 
making the Corpuſcles rub one an- 
other into the figure of little ſharp 
blades, or by ſplitting ſome ſolid 


parts into. ſharp or cutting Corpu- 


ſcles, or by unſheathing, as it were, 
ſome parts, that, during the former 
Texture of the body , did not ap- 
pear to be acid; or whether it be 
rather effected by ſome ather Me- 
chanical ,way, may in due time be 
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10 Df the Bechanical O2igine of 


EXPER, III, 


; Is obſerv'd by Refiners, Gold- 
ſmiths and Chymiſts, that 
Aqua Fortis and Aqua Regia , which 
are Corroſive Menſtruums , diſſolve 
Metals, the former of them Silver, 
and the latter Gold , much more 
ſpeedily and copiouſly when an ex- 
ternal heat gives their inteſtine mo- 
tions a new degree of Vehemency 
or Velocity, which is but a mechani- 
cal thingz and yet this ſuperadded 
meaſure of Apitation 1s not onely 
in the abovemention'd Inſtances a 
powerfully aſfiſtant Cauſe in the So- 
lutions made by the lately mention'd 
Corrolive Liquors, butis that with- 
out which ſome Meaſtruums are not 
wont ſenlibly to corrode ſome bo- 
dies at all, as we have tried in keep- 
ing Quick-filver in three or four 
times its weight of Oyl of Vitriol3 
fiace in this Menſtrtum I found not 
the Mercury to be diſlolved or cor- 
roded, 


" ww. Of © > 7 
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roded , though I kept it a Jong time 
in the Cold: Whereas, when the 
Oyl of Vitriol was excited by a 
convenient heat , ( which was not 
faint ) it corroded the Mercury into 
a fine white Calx or powder, which, 
by the affuſion of fair water, would 
be preſently turn'd into a yellowiſh 
Calx of the colour and nature of a 
Turbith. Iremember alſo, that ha- 
ving for trials ſake difſolv'd in a 
weak Spirit of Salt, a fourth part of 
its weight of fine Cryſtals of Nitre, 
we found, that it would not in the 
cold ( at leaſt during a good while 
that we waited for its operation) dil- 
ſolve Leaft-gold 5 but when the Men- 


ſfirunum was alittle heated at the fire, 


the Solution proceeded readily \e- 
rough. And in ſome caſes, though 
the external heat be but ſmall, yet 
there may intervene a brisk heat, and 
much cooperate in the diſſolution of 
a Body 5 as, for inſtance, of Quick- 
filver in Aqua Fortis. For It is no 
prodigy. to find, that when. a full 
proportion. of that _— has 
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been taken, the Solution, though at 
firſt altogether liquid, and as to fenfe 
uniform , comes to have after a 
while a good quantity of coagula- 
ted or cryſtallizd matter at the bot- 
tom , of which the cauſe may be, 
that in- the very a&t' of Corrofion 
there 1s excited an intenſe degree of 
heat, "which conferring a new de- 
oreeof agitation to the Menſtruum, 
makes it diſſolve a good deal more, 
than afterwards, when the Conflict 


is over, it is able to keep up. 


EXPER. IV. 


"KF TE have obſerved alſo , that 
Apitation does in ſome ca- 

ſes ſo much promote the Diſlolutive 
power of Saline bodies, that though 
they be got reduc'd to that ſubtrilty 
of parts, to which a ſtrong Diſtj!- 
lation brings them 3 yet they may tn 
their' gtoffer and ctuder form have. 
the ppwer to work-on Metals; as T 
elfewhere ſhew, that by barely boil-' 
ing 
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ing ſome Solutions of Salts of a 
convenient ſtructure, as Nitre, Sal 
Armoniac, &c. with foliated Gold, 
Silver, &c. we have corroded theſe 
Metals , and can diſfolve ſome o- 
thers. And by boiling crude Cop- 


| per (1n Filings) with Sublimate 
| and common water, we were able, 
| inno long time, to make a Solution 
| of the Metal. 


EXPER. V. 


; CO alſo, ſo languid an Agi- 


tation , as that which ſeems but 


# tufficient to keep a Liquor in the 
; fate of fluidity, may ſuffice to give 
} ſome dry bodies a corroding power, 
| which they could not otherwiſe ex- 


erciſe 3 as in the way of writing ones 


Y name (or a Motto) upon theblade of 


a knife with common Sublimate : 
For, if having very thinly overlaid 
which fide you pleaſe with Bees- 
wax, you write with a bodkin or 
ſome pointed thing upon it 3 the 

Wax 
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14 Of the Pechanical Dziginef 
Wax being thereby removed from 
the ſtrokes made by the ſharp bo 
dy, tis calle to etch with Sublimate; 
fince you need but. ſtrew the -poy- 


the Wax, and wet it well with 
meer common . water 5 for . ſtrong 
Vinegar is not neceſſary. For after 
a while all the parts of the blade 
that ſhould not be fretted, being 
protected by the Caſe or Film of 
Wax, the Sublimate will corrode 
onely where way: has been made 
for it by the bodkin , and the Let- 
ters, will be more or leſs deeply in 
graven ( or rather etch'd ) accord: 
10g to:the time the Sublimate is ſuf- 
fer'd to. lye ov. . And if you aim 
onely at. a legible impreſſion, a few 
mioutes of an hour (as four orfive) 
may ſerve the turn, : 


der of it upon the place bared of 
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EXPER. VI, 

* oO 's FY-f : b j 
"THis brings into my mind -an 
hÞ Obſervation I have ſometimes 
gp had occaſion to make, that I found 
rt more uſeful than common, and it-1s; 
eÞ - That divers Bodies, whether di- 
eÞ ftilld or nat diftill'd, that: are not 
f | thought capable of diſſolving. other 
ec ® Bodies, becauſe in moderate degrees 
e | of heat they will no: work onthem, 
- | may yet by intenſe degrees of beat 
| be. brought to be» fit Solvents for 
- © them. To.which purpoſe Iremem-- 
- © ber, that having a diſtill'd Liquor, 
n | which was rather ſweet. to the taſte, 
7 | than either acid, lixiviate or urinous, 
) though for that feaſon it ſeem'd un» 
fit to work on Pearls, and aceord- 

ingly did not diflolve them tn a cons 
fiderable time, wherein - they. were 

© kept with it In a more. than ordinas 
« E rily warm digeſtion 3 yet the Glaſs 
| being for many hours (amounting 
: | perhaps to ſome me kept in ſuch 
an 
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an heat of ſand as made the Liquor 
boil, we had a Diſſolution of Pearls, 
that uniting with the Menſtruum 
made it a very valuable Liquor. 
And though the Solvents of crude 
Gold, wont to be employed by 
Chymiſts, are generally diſtill'd Lt 
quors that are acid, and in the lately 
mention'd Solvent, made of crude 
Salts and common water , Acicity 
ſeem d to be the predominant quali- 
ty ( which makes the uſe of So!luti. 
ons made in Aqua Regia, &c. ul. 
peded by many Phyſicians and Chy. 
miſts; yet fitly choſen Alcalizate 
Bodies themſelves, as repugnant as 
they uſe to be to Acids , without 
the help of any Liquor will be en- 
abled by a melting Fire in no long 
time to penetrate and tear aſunder Þ 
the parts even of crude Go!dz ſo Þ, 
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that it may afterwards be eaſily ta- | - 
ken up in Liquors that are not acid, ot 


or even by water it (cf. 
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EXPER. VII 


| Fg"He Trad about Salt-peter, that 

| gave occaſion to theſe Anno- 
| tations, may furniſh us with an emi- 
| nent Inſtance of the ProduQtion of 
| Solvents. | For , though pure Salt- 
| peter it ſelf, when diſlolv din water, 
| 8 not obſerv'd to be a Menſtruum. 


* © for the Solution of the Metals here- 
" Þ after to be named, or ſo much as of 
* | Coral it ſelf; yer, when by a con- 
* Þ venient Diſtillation its parts are ſplit, 
; ! if I may ſo ſpeak, and by Attrition, 


{ or other Mechanical ways of work- 
E ing on them, reduc'd to the ſhapes 
; Z of Acid and Alcalizate Salts, it therf 
T Þ affords two forts of Menſtruums of 
very differing natures , which be- 
Etwixt them diſlolve - or corrode a 
? great number and variety of Bodies; 
asthe Spirit of Nitre without addi- 
tion is a Solvent for moſt Metals, as: 
. |ilver; Mercury, Copper, Lead, &c. 
- [a2d alſo divers Mineral Bodies , as 
B 2 Tin- 


Tin-gla(s, Spelter, Lapis Calaminaris, 
&c. and the fixed Salt of Nite ope» 
rates upon Sulphureous Minerals, as 
cummon Su'phur, Antimony, and di- 
vers other Bodies, of which EI el(e- 
where make mention. 


"EXPER: VIIL 


% 


Y the former Trials it has ap. 
pear d, that the increaſe of Mo- 
tion in the more penetrating Corpu- 
(cles of a Liquor, contributes much 
to its Solutive power 3 and I ſhall 


now add=-, that the Shape and Size, 
which are Mechanical afteQions, and 
ſometimes alſo the Solidity of the 
lame Corpuſcles does eminently con F 
cur to qualifie a Liquor to diſfolve Þ 
this or that particular body. OfF 
this, even ſome of the more famili 
ar prattices of Chymiſts may ſupply 
us with Inſtances. For there 1s noſÞ 
account fo probable as may be givaſ 


upon this {uppofition, why Agua For- 


t#e, which will cxflolve Silver, without 
medling} 
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medling with Gold, ſhould, by the 
addition of a fourth part of its weight 
of Sal Armoniac, be turn'd Into 4- 
ua Regia, which, without medling 
with Silver, will diſſolve Gold. But 
there is no necellity of having re- 
courſe to ſo groſs and compounded 
a Body as Sal Armoniac to enable 


| Aqua Fortis to diflolve Gold: For, 


the Spirit of common Salt alone be- 
ing mingled in a due proportion, will 
ſuffice for that purpoſe. Which (by 
the way) ſhews, that the Volatile 
Salt of Urine and Soot, that concur 
to the making up of Sal Armoniac, 
are not neceſſary to the diſlolution 
of Gold , for which a Solvent may 
be made with Aqua Fortis and crude 
Sea-ſalt. 'I might adde, that the 
Mechanical affte&ions of a Jerftrummr 
may have ſuch an intereſt in us di(- 
ſolutive power, that even Mineral or 
Metalline Corpuſcles may become 
uſeful Ingredients of it, though per- 
haps it be a diftild Liquors as might 
be illuſtrated by the Operations of 
ſome compounded Solvents, ſuch, as 

B 3 1s 


is the Oyl of Antimony made by re- 
peated Redtifications of what Chy. 
miſts call its Butter, which, whatever 
ſome ſay to the contrary , does 
much abound in Antimonial Sub- 


ſtance. 


EXPER. IX. 


Ut I ſhall return to our Aqua Re- 

gia, becauſe the mention I had 
occaſion to make of that Solvent 
brought into my mind what I de- 
vis d, to make it probable, that a 
ſmaller change , than one would | 
lightly imagine, of the bulk, ſhape, Þ 
or ſolidity of the Corpulſcles of a F 
Menſtryum may make it fit to dif- 
ſolve a Body it would not work on 
before. And this I the rather at- Þ 
tempted, becauſe the warier ſort of | 
Chymiſts themſelves are very ſbye | 
of the inward uſe or preparations 
made of Gold by the help of 4qua 
Fortis, becauſe of the odious ſtiok 
they find, and the venenoſity they 
ns ſuſpect 


20 Of the Mechanical Paigine of TW 


4 
E 
a 
f; 
I 
a1 
y 
by 
_ 
Ei 
2 
5 
"" 
b- 
*1 
It 
LA 
2 
F 
L 
& 
Ps 
= 


Eozrofibeneſs oz Cozrofibility, 21 
ſuſpe& in that corrofive Menſtruum : 
Whereas Spirit of Salt we look up- 
on as a much more innocent Liquor, 
whereof, it it be but diluted with 
fair water or any ordinary drink, 
a good Doſe may be ſafely giyen in- 
wardly, though it have nat wrought 
upon Gold or any other body , to 
take off its acrimony. But, whether 
or no this prove of any great uſe in 
Phyfick , wherein perhaps, if any 
quantity of Gold be.to be difſol- 
ved, a greater proportion of Spirit 
of Nitre would be needed ;z the ſuc- 
ceſs will not be unfit to be men- 
tion'd in reference to what we were 
ſaying of Solvents. For, whereas 
we find not that our Spirit of Salt 
here in Ergland will at all diflolve 
crude Gold, we found, that by put- 
ting ſome Leaf-gold into a conveni- 
ent quantity of goo1 Spirit of Salt, 
when we had dropt-in Spirit of Ni- 
tre (ſhaking the Glaſs at each drop, ) 
till we perceived, that the mixture 
was juſt able in a moderate heat to 
diſſolve the Gold, we found, that 
| B 4 we 


22. Þf the Mechanical Dzigine of 
we had beet oblig'd to employ but 
sfter-the rate -of twelve drops of the 
latter Liquor to an ounce of the for- | 
mer 3 {o that, ſuppoſing each of theſe | 
drops to weigh a grain, the fortieth 
part of Spirit of Nitre being added, 
ſerved to turn the Spirit of Salt into 
a kind of Aqua Regia. But to know 
the proportion. otherwiſe than by 
gheſs, we weigh'd fix other drops of 
the ſame Spirit of Salt , and found 
them to amount not fully to three 
grains and an half: Whence it ap- 
peared, that we added but about a 
feventieth part of the Nitrous Spirit 
to that of Salt. | 

The Experiments that have been 
hitherto recited, relate chiefly to the 
Produttion of 'Corrofive Menſtru- 
ams; and therefore [ (hall now adde 
an account of a couple of Trials, 
that I made manifeſtly to leſſen or 
= to deſtroy Corrofiveneſs in 

iquors very conſpicuous for that 
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EXPER. X. 


'F 7 Hereas one of the moſt cor- 

| rofive Menſtruums , that 1s 

yet known, 1s Oyl of Yitriol, which 

will fret in pieces both divers Metals 

and Minerals,and a great number and 

variety of animal and vegetable bo- 
dies; yet if you digeſt with it for a 
while onely an equal weight of high- 
ly rectified Spirit of Wine, and after- 
wards diſti]] the mixture very wart- 
ly, (for elſe the Experiment may ve- 
ry ealily miſcarry,) you may obtain 
a pretty deal of Liquor not corroſive 
at all, and the remaining ſubſtance 
will bereduc'd partly into a Liquor, 
which, though acid, is not more ſo 
than one part of good Oyl of Vitri- 
ol will make ten times as much com- 
mon water, by being well mingled 
with It 3 and partly into a dry ſub- 
ſtance that has ſcarce any taſte at all, 
much leſs a corroſive one. 


E X- 
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EXPER. XL. 


A Nd though good Agua Fortis be 

""\ the moſt generally employed 
of corralive Menſtruums , as being 
capable of diſſolving or corroding, 
not anely many Minerals, as Tin- 
glaſs, Antimony, Zinke, &c. but all 
Metals except Gold, ( for, though it 
make not a permanent Solution of 
crude Tin, it quickly frets the parts 
alunder, and reduces it to an immal- 
leable ſubſtance) yet to ſhew, how 
much the power of corroding may 
be taken away by changing the Me- 
chanical Texture of a Meaſtruum, 
even Without ſeeming to deſtroy 
the fretting Salts» I practis'd ( and 
communicated to divers Yirtxoſi )'the 
following Experiment, elſewhere 
mentioned to other purpoſes. 

We took equal parts of good 4- 
gua Fortis ,: and highly dephlegm d 
Spirit of. Wine, and having min- 
gled them warily and by degrees, 
_ (Cwith- 
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( without which caution the Opera- 
tion may prove dangerous,) we u- 
nited them by two or three Diſtilla- 
tions of the whale mixture 5 which 
afterwards we found not to have the 
leaſt fretting taſte, and to be ſo de- 
prived of its corroſive nature, that it 
would not work upon Silver, though 
by Precipitation or otherwiſe re- 
duc'd to very. ſmall parts; nay, it 
would ſcarce fenfibly work in a good 
while on Filings of Copper, or up- 
on other bodies, which meer Vine. 
gar , or perhaps Rheniſh wine will 
corrode. Nay, I remember, that with 
another Spirit, ( that was not Uri- 
nous) and afterwards with Aloo! 
of Wine we ſhew'd a more ſurpri- 
zing Specimen of the power of ei- 
ther deſtroying or debilitating the 
Corroliveneſs of a XMenſiraum, and 
checking its Operation. For , ha- 
ving cauſed a piece of Copper plate 
to be put into one ounce of Agnes 
Fortis, when this Liquor was eager- 
ly working upon the Meta], I caus'd 
an ounce of the A4/koo] of Wine, a 
tne 
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Nor-are theſe the onely acid Men- 
ftruums that I have many years fiace 
been able to corre@ by ſuch a way : 
For | applied it tv others, as Spirit 
of Nitre, and even Aqua Regis It 
felf; but it has not an equal opera- 
tion upon all, and leaſt of all ( as 
far as I can remember ) upon Spirit 
of Saltz as on the other ſide ſtrong 


Spirit 'of Nitre was the AMerſtruum 
upon which its effefts were the molt 


fatisfactory. 


Moſt of - the Chymilſts pretend, 


that the. Solutions of bodies are per- 
form'd by a certain Cognation 


and 


Sympathy between the Menſtruum 


and the body it Is to work vu 


pon- 


And 
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the other Spitit to be poured, (which 
jt ſhould warily be)upon the agitated 
mixture 3 whole efferveſcence, at the 
firſt inſtant, ſeemed to be much in- 
creaſed, but preſently after was 
checked, and the Corroliveneſs of 
the Mcnſtruum' being ſpeedily dif- 
abled or corrected , the remaining 
Copper- was left undiſſolved at the 


And it is not to be denied, that in dis 
vers Inſtances. there is, as it were, a 
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Conſanguinity between the | Men- 
ſtruum and the body to be diflolved 
as when Sulphur is diſlolved by 
Oyls whether expreſt. or diſtill'dt 
But yet, as the opinion 1s generally 
propoſed, I cannot acquieſce in its 
partly becaule there are divers So- 
lJutions and other Phenomena, where 
it will not take place, and partly 
becauſe even in thoſe inſtances 


! - wherein is thought moſt applicable, 


the effect ſeems to depend upon Me- 
chanical Principles 


EXPER. XIL 
Nd firſt, twill be difficult to ſhew, 


what Conſanguinity there is 
between Sal Gem, and. Antimony, 
and Iron, and Zinke, and Bread, and 
Cawphire, and Lapis Calaminaris, 
and fleſh of divers kinds, ard Oiſter- 
ſhel s, and Harts-horn, and Chalk, 
and Quick-limez ſome of which be- 
long 
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ong to the Vegetable , ſome to the 
Mineral, and: ſome to the Animal 
Kingdom 5 and yet all of them and 
divers othets ( as I have tried) may, 
even without the afliſtance of exter- 
nal Heat, be difſolved or corroded 
by - one fingle Mineral Menſtruum, 
Oyl of Vitriol- And which 1s not 
to be negleRted: on this occaſion; 
ſome of them may be bodies , ſup- 
poſed by Chymilſts to have an. Anti- 
pathy to each other in point of Cor- 
roſfion or Diſſolution. 


EXPER. XIII. 
Obſerve alſo, that a Diſſolution 
I] may be-made of the ſame body: 
by Menſtruums, to which the Chy- 
miſts attribute ( as I juſt now ob- 
ſerved they did to ſore Bcdies ) a 
mutual Antipathy, and which there- 
fore are not like to have a Sympathy 
with the ſame third body as Ifound 
by trial, that both 4que Fortis, and* 
Spirit of Urine, upon whoſe mix- 
ture 
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ture there inſues a conflict with a 
great efferveſcence , will each of 
them apart readily diſſolve crude 


{ Zinke, and ſo each of ther will, the 
{ Filings of Copper. Not to mention, 
{ that pure Spirit of Wine and Oyl of 
| Vitriol, as great a difference as there 
} is between them, in I know not how 
| many reſpeCs, and as notable a heat 
{ 2s Will inſue upon their Commix- 
| ture , will each of them diſlolve 
 Camphirez to which may be added 
| other inſtances of the like nature: 
| As for what is commonly faid, that 
} Oyls diſſolve Sulphur, and Saline 
} Menſtruums Metals, becauſe ( as 
; they ſpeak) Smile ſimili gandet: 1 
} anſwer , That where there is any 
E ſuch fimilitude, it may be very pro- 
} bably aſcribed, not ſo much, with the 
 Chymiſts that favour Ariſtotle; to the 
* efſcntial forms of the bodies that ate 
© to work oneach other, nor, with the 
= tneer Chymiſts, to their Salt, or Sul- 


phur , or Mercury , as ſuch; but to 
the congruity between the pores 
and figures of the Menſtruum , _ 
the 
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the body diffolved by it, and to 
ſome other Mechanical Afﬀections of 
them. 


EXPER. XIV. 
7 —Or Silver, for example, not one- 
- ly will be diſſolved by Nitre 
which they reckon a Salt, but be - 


malgam'd with , and conſequently 


diſſolved. by, Quickfilver, and alſo 
by the operation of Brimſtone, be 
eaſily incorporated with that Mine: 
ral which Chymiſts are woat to ac- 
count of ſo oleaginous a nature, and 
inſoluble in Aqua Fortis. 


EXPER, XV. 


-” 


bodies, the Diſſolution does not 


make for them ſo clearly as they : 


Imagine, 


SE HERES: 


"Nd as for thoſe Diſſolution Þ 
A that are made with Oylie and-Þ 
1oflammable Menſtruums, ' of com-| 
mon Sulphur and other inflammable | 
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imagine. For if ſuch Menſtruums 
operate, as 1s alledged, upon the ac- 
count of their being, as well as the 
bodies they work upon, of a ſulphu- 
reous nature, whence is it that high- 
ly rectified Spirit of Wine, which 
according to them muſt be of a #o/? 


| , Sulphareois nature, ſince being ſer on 


fire 'ewill flame all away without 
leaving one drop behind it, will not 
( unleſs perhaps after a tedious 


| while ) diſſolve even Flowers of 


Brimſtode , which eſſential as well 
as expreſs'd Oyls will eafily take up 3 
as Spirit of Wine it ſelf alſo will do 
almoſt in a trice, if ( as we. ſhall ſec 
anon ) by the help of an Alcali the 
Texture of the Brimſtone be al- 
ter'd, though the onely thing that is 
added to the Sulphur being an in- 
combuſtible ſubſtance, is nothing 
near of ſo ſulphureous a nature asthe 
Flowers, and need have no Conſan- 
guinity upon the ſcore of its Ori- 
gine with Spirit of Wine, as tis 
alledged that Salt of Tartar. has 3 
fince I have tried, That fixt Nitre, 

C em- 
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employ'd inſtead of it, will do the 
ſame. 


EXPER. XVI. 


root PIO PAI oy Arn em tes er 


He mention of Nz#re brings in- 

to my mind, that the Salt-pe- 
L ter being wont to be lookt upon by 
Chy miſts as a very inflamm: ble bo- 
dy , ought , according to them, to ÞÞ , 
be of a very ſulphureous nature; Þ « 
yet we find not that 'tis in Chymical ÞÞ *! 
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Oyls, but in water, readily ditſol Þ | 
ved. And whereas Chymiſts tell Þ , 
us, that the Solutions of Alcaly's Þ - 
ſuch as Salt of Tartar, or of Pot-Þ, 
athes in common Oyls, proceel Þ 
from the great cognation between I ;, 
them, I demand, whence it happens, 4 
that Salt of Tartar will by boiling 


be diſſolved in the expreſt Oyl of 

Almonds, or of Olives, and be re- P 

duc'd with it to a ſoapy body , and 

that yet with the eftential Oyl of Ju- 

niper or Anileeds, &c. where what 

they call the Sulphur is made p_ : 
an 
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| and penetrant, being freed from the 
| earthy, aqueous and feculent parts, 


.'E which Diſtillation diſcovers to be in 
\Þ theexpreſt Oyls, you may boil Salt 
| of Tartar' twenty times as long 
| without making any Soap of them, 
| or perhaps any ſenſible Solution of 
| the Alkaly. And Chymiſts know, 
| how difficult it is, and how unſuc- 
| ceſsfully *tis wont to be attempted ta 
| diflolve pure Salt of Tartar in pure 
| Spirit of Wine, by digeſting the 
| not peculiarly prepar'd Salt in the 
! cognate Menſtruum. I will not urge, 
| that , though the moſt conſpicuous 


NS Ne Eert 


: mark of Sulphur be inflammability, 
{and is in an eminent degree to be 


| found in Oyl as well as Sulphur 3 
yet an Alkaly and water which are 
E neither ſingly, nor united inflam- 
| mable , will diſſolve common Sul. 


E phur. 
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EXPER. XVII 


Ut to make it probable againſt Þ 
the Chymilſts, (for I propoſe Þ 
it but as an argument ad hominem ) | 
that the Solution of Sulphur in ex- | 
preſt Oyls depends upon ſomewhat Þ 
elſe beſides the abundance of the ſe- Þ 
cond Principle in both the bodies; 
I will adde to what I ſaid before, ai | 
affirmation of divers Chymical Wri- 
ters themſelves, who reckon Aquſ 
Regis, Which is plainly a Saline Men 
ſtruum, and diflolves Copper. Iron, 
Coral, &c. like Acid Liquors , «Þ 
mong the Solvents of Sulphur, andÞ 
by. that power among other thing 
diſtinguiſh it from Aqua Fortis. And 
on the other (ide if, there be a Con 
gruity betwixt an expreft Oyl and 
another body, though it be fuch asf 
by its eafie Diſlolubleneſs in Acid 
Salts, Chymilts ſhould pronounceto 
be of a faline nature, an expreſtf 
Oyl will readily enough work upor 
| it, 
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it; as I have tried by digeſting even 
crude Copper in Filings with Oyl of 
ſweet Almonds, which took up fo 
much of the metal as to be deeply 


a Carroſive Liguor; Nay, I ſhall 
| adde, that even with Milk , as mild 
| a Liquor as 'tis, I have found by 
{ Trial, that without the help of fire 
| a kind of Diſſolution may , though 
| not in few hours , be made of crude 
| Copper, as appear d by the green- 
} iſh blew colour the Filings acquired, 
| when they had been well drenched 
! 1n the Liquor, and left for a cer- 
= tain time in the Veſſel, where the 
.Þ air had very free acceſs to ther. 


| coloured fe Lig as if it had been 
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EXPER, XVIII 


TI Efides the Argument ad hominem, 
)} newly drawn from Aqua Regia, 
it may be proper enough to urge an- 
other of the ſame kind upon the ge- 
nerality of the Helmontians and Pas 
racelſtans, who admit what the Heads 
of their Seas deliver concerning the 
Operations of the Alkaheſt. For 
whereas 'tis aftirm'd , that this irre- 
filtible Merftranm will diſſolve all 
tangible bodies here below, ſo as 
they may be reducd into infipid wa- 
ter 3 as on the one fide 'twill be very 
hard to conceive how a ſpecificated 
Menſtruum that is determin'd to be 
either Acid, or Lixiviate, or Uri- 
nous, &c. ſhould be able to diflolve 
ſo great a variety of Bodies of dif- 
tering and perhaps contrary natures, 
in_ ſome whereof Acids, in other 
Lixiviate Salts, and in others Urt- 
nous are predominant 3 fo on the 0- 
ther ſide ,, if the A/haheſt be not a 
| | | -_ © peck 
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ſpecificated Menſtruum, 'twill very 
much disfavour the Opinion of the 
Chymilſts, that will have ſome Bo- 
dies difloluble onely by Acids as 
ſuch , others by fixt Alkalys, and 
others again by Volatile Salts ; ſince 
a Menſtruaum, that is neither Acid, 
Lixiviate, nor Urinous, is able to 
diſtolve bodies, in ſome of which 
one, and in others another of thoſe 
Principles is predominant : So thar, 
if a Liquor be conveniently qualifi- 
ed, It is not neceſſary that it ſhould 
be either Acid to diſſolve Pearl or 
Coral, or Alkalizate to diſl2lve Sul- 
phur. But upon what Mechanical 
account an analyzing Menttruum may 
operate, is not neceſlary to be here 
determiad. And I elſewhere offer 
ſome thoughts of mine about it. 
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EXPER. XIX, 


TE we duly refle& upon the known 
proceſs that Chymiſts are wont 
to employ 1n making Mercurive dul- 
cis, we ſhall fingl it very favourable 
to our Hypotiefis. For though we 
have already ſhewn in the V, Expe- 
riment , and *tis generally confeſty 
that common Sublimate- made of 
Mercury is a highly corraſive body; 
yet , if it þe well ground with 
near an equal weight of Quick(il- 
ver, and be a few times ſublimed, 
(to mix them the more exaCtly ) it 
will become fo mild, that 'twill not 
ſo much as tafte ſharp upon the 
tongue; {o that Chymiſts are wont 
to call it Alercurins dulcis: And yet 
this Dulcification ſeems to be per- 
formed in a Mechanical way. For 
moſt part of the Salts, that made 
the Sublimate ſo Corrofive, abide in 
the Alercurins dulcis3 but by being 
compounded with more "—_ 
| they 
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they are dihuted. by it, and (which 
is more confiderable ) acquire a 
new Texture, which renders them 
unfit to operate, as they did before, 
when the fretting Salts were not 
joyn'd with a ſufficient quantity of 
the Mercury to inhibit their corro- 
five aftivity. It may perhaps ſome- 
what help us to conceive, how this 
change may be made, if we ima- 
gine, that a company of meer Knife- 
blades be firſt fitted with Hafts, 
which will in ſome regard leſſen 
their wounding power by covering 
or caſing them at that end which is 
delignd for the handlez ( though 
their inſertion into thoſe Hafts, turn». 
ing them into Knives, makes them 
otherwiſe the fitter to cut and pn 
and that each of them be afterwards 
ſheathed, ( which is, as it were, a 
bafting of the Blades too;) for 
then they become unfit to cut or 
ſtab, as before, though the Blades 
be not deſtroyed: Or elſe we may 
conceive theſe Blades without Hates 
or Sheaths to be tied up in bundles, 
or 
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or as it were in little faggots with 
pieces of wood , ſomewhat longer 
than th=mſelves , opportunely pla- 
ced between them. For neither in 
this new Conſtitution would they 
be fic to cut and ſtab as before. And 
by conceiving the cdges of more or 
fewer of the Blades to be turn'd in- 
wards, and thole that are not, to 
have more -or leſs of their points 
and edges to be ſheath'd, or other- 
wiſe cover'd by interpos'd bodies, 
one may be help'd to imagine, how 
the genuine <ffefts of the Blades 
may be variouſly lefſen'd or diverſi- 
fid. But, whether theſe or any other 
like changes of Diſpoſition be fan- 
cy'd, it may by Mechanical Illuſtra- 
tions become intelligible , how the 
Corroſive Salts of common Subli- 
mate may loſe their efficacy, when 
they are united with a ſufficient 
quantity of Quickſilver in Adercuri- 
#s dulcis : In which new ſtate the 
Salts may indeed in a Chymical 
phraſe be ſaid to be fatiated 3 but 
this Chymical phraſe does not ex- 
plicate 
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plicate how this Saturation takes 
away the Corroliveneſs from Salts 
that are (till actually preſent in the 
ſweet Mercury.. And by Analogy 
to ſome ſuch Explications as the a- 
bove propos'd, a poſlible Account 
may be render'd, why fretting Salts 
do either quite loſe their ſharpneſs, 
as Alkalies, whilſt they are imbodi- 
ed with Sand in common Glaſs ; or 
loſe much of their Corroſive Acidi- 
ty, as Oyl of Vitriol does when 
with Steel it compoſes Vitriolun 
Martis 3 or elſe are tranſmuted or 
diſguis'd by conjunGion with ſome 
corroded bodies of a peculiar Tex- 
ture, as when Aqua Fortis does with 
Silver make an extreamly bitter 
Salt or Vitriol, and with Lead one 
that is poſitively ſweet almoſt like 
common Saccharum Saturni. 
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EXPER. XX. 


O ſhew, how much the Efficacy' 

of a Menſtruum may depend 

even upon ſuch ſeemingly ſlight Me- 
chanical Circumſtances as one would 
not eaſily ſuſpe& any neceſlity of, I 
ſhall employ an Experiment , which 
though the unpraQiis'd may eafily 
fail of making well, yet, when 1 
tried it after the beſt manner , I did 
it with good ſucceſs. I put then up- 
on Lead a good quantity of well 
rectified Aqua Fortts, in which the 
Metal, as [ expeced, continued un- 
diflolved ; though, if the Chymiſts 
ſay truly that the diſſolving power 
of the Adenſiruurm confiſts onely in 
the acid Salts that it abounds with, 
it ſeems naturally to follow, that the 
more abundance of them there is 
in a determinate quantity of the Li- 
quor, it ſhould be the more power- 
fully 
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fully able to diſſolve Metalline and 
Mineral bodies. And in effe& we 
ſee, that, if Corrofive Menſtruums 
be not ſufficiently dephlegmed; 
they will not work on divers of 
them. But , notwithſtanding this 
plauſible Doctrine of the Chy- 
miſts conjequring that the Saline 
Particles that ſwam in out Agua 
Fortis might be more throng'd to- 
gether, than was convenient for a 
body of ſuch a Texture of Saline 
parts, and ſuch intervals between 
them, I diluted the Menſtruunm by 
adding to it what I. thought fit of 
fair water, and then found, that the 
deſired Congruity betwixt the A» 
gent and the Patient emerged , and 
the Liquor quickly began to fall 
upon the Metal and diſſolve it. And 
if you would try an Experiment to 
the ſame purpoſe, that needs much 
leſs circumſpeCtion to make it ſuc- 
ceed , you may, inſtead of employ- 
ing Lead, reiterate what I elſewhere 
mentioti my ſelf to bave tried with 
Silver, 


Silver, which would not diffolve in 
too ſtrong Aque fortis, but would be 
readily fallen upon by that Liquor, 
when I had weakend it with com- 
mon water. 


And this it may ſuffice to have ſaid 
at preſent of the power or faculty 
that is found 1n ſome bodies of Cor- 
roding or Diſlolving others. Where- 
of 1 have not found among the 4- 
riſtotelians, I have met with, fo 
much as an Offer at an Intelligible 
account. And I the lefs expe the 
vulgar Chymilts will from their Hy- 
poltatical Principles afford us a Sa- 
tisfactory one, when,beſides the Par- 
ticulars that from the nature of the 
things and Helmont's Writings have 
been Jately alledg'd againſt their 
Hypotheſis, I confider, how flight ace 
counts they are wont to give us even 
of the familiar Phenomena of Corro- 
five Liquors. For if, for example, 
you ask a vulgar Chymiſt why Aqua 
fortis dillolves Silver and Copper, 

c19 
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*tis great odds but he will tel] you, 
'tis becauſe of the abundance of fret- 
ting Salt that isin it, and has a cog- 
nation with the Salts of the Metal. 
And if you ask him, why Spirit of 
Salt diſſolves Coppcr, he will tell 
you *tis for the ſame reaſon; and yet, 
if you put Spirit of Salt, though 
very ſtrong, to Agque fortis, this L1- 
quor will not diflolve Silver , be- 
cauſe upon the mixture, the Liquors 
acquire a new Gonſtitution as to the 
Saline Particles, by vertue of which 
the mixture will diflolve, inſtead of 
Silver, Gold. Whence we may ar- 
gue againſt the Chymiſts, that the 
Inability of this compounded Liquor 
to work on Silver does not proceed 
from its being weaken'd by the Spi- 
rit of Saltz as well becauſe, accord- 
ing to them, Gold is far the more 
compact metal of the two, and re- 
quires a more potent Menſtruum to 
work upon it ; as becauſe this ſame 
compounded Liquor will readily diſ- 
ſolve Copper. And to the ſame pur- 
poſe 
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poſe with this Experiment I ſhould 
alledge divers others, if I thought 
_ this the fitteſt place wherein I could 
propole them. 
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SECHS. - 
About the Mechanicall 
Origine of C ORR 0: 
SEBIFLET TS, 


Orroſibility being the quality 
( that anſwers Corroſivereſs, 
he that has taken notice of 
the Advertiſement I formerly gave 
about my uſe of the He 
Term Corrofteneſs Se iteeriinge 
in theſe Notes, may 
eaſily judge, in what ſenſe I employ 
the name of the other Quality ; 
which ( whether you will ſtile it 
Oppoſite or Conjugate ) for want 
of a better word , I call Corroſ;bi- 
lity. 

This Corroſibility of Bodies is as 
well as their Corrofiveneſs a Rela- 
tive thing 3 as we ſee, that Gold, 
for inſtance , will not be diffolyed 

D by 
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by Aqua fortis, but will by Agua 
Regis 3 Whereas Silver 1s not ſolu- 
ble by the latter of theſe Menſtru- 
ums, but is by the former. Andthis 
relative Attction, on whoſe ac- 
count a Body comes to be corrodi- 
ble by a Menſtrunm, feems to conliſt 
chiefly in three things, which all of 
them depend upon Mechanical Prin- 
ciples. 

Of theſe Qualifications the firſt 
is, that the Body to be corroded be 
furniſh'd with Pores of ſuch a big- 
neſs and figure ,, that the Corpulcles 
of the Solvent may enter them, and 
yet not be much agitated in them 
without giving brick knocks or 
ſhakes to the ſolid parts that make 
up the walls, it I may fo call them, 
of the Pores. And tis for want of 
this condition, that Glaſs is penetra- 
ted in a multitude of places, but not 
dillipated or diſlolv'd by the incident 
beams of' Light, which permeate its 
Fores without any conſiderable re- 
{ſtance 5 and though the Pores and 
Commiitizes of a Body were leſs 

mi- 


FI at ww ou tn, 


Cozrofibeneſs and Corroſibility, 49 


minutes and capable of letting in 
ſome groſſer Corpuſcles, yetif cheſe 
were, for want of ſolidity or rigig- 
neſs, too flexible, or were of a fi- 
gure incongruous. to that of the 
Pores they ſhould enter, the Diſlo- 
lution would not 1Bſue 5 as It hap- 
pens when pure Syirit of Wine is itn 
the cold put upon Salt of Tartar, or 
when Aqua fortis is put upon powder 
of Sulphur. 

The ſecond Qualification of a Cor- 
rodible Body is, that its cooliftent 
Corpuſcles be of ſuch a Bulk and 
Solidity , as does not render them 
uncapable of being disjuyn'd by the 
action of the infinuating corpuſcles 
of the Menſtruauum., Agreeable to 
this and the former Obſervation 1s 
the practice of Chymiſts, who of- 
tentimes, When they would have a 
Body to be wrought on by a Men- 
[truum otherwiſe too weak for it in 
its crude eſtate, diſpoſe it to receive 
the aftion of the Menſtruum by pre- 
viouſly opening it, ( as they ſpeak 
that is, by enlarging the Pures, ma- 
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King a comminution of the Corpu- 
ſcles, or weakening their Coheſion. 
And we ſee, that divers Bodies are 
brought by fit preparations to be re- 
ſoluble in Liquors that would not 
work on them before, Thus, as was 

lately noted, Lime-ſtone by Cal- 
cination becomes ( in part ) diſlo- 
luble in water 3 and ſome Metalline 
Calces will be ſo wrought on by Sol- 

vents, as they would not be by the 

ſame Agents, if the preparation of - 
the Metalline or other Body had not 
given them a new Diſpoſition. Thug, 
though crude Tartar , eſpecially in 
lumps, is very f{lowly and difficultly 
diſloluble in cold water, yet when 
*tis burnt it may be preſently diſlol- 
ved in that Liquor 3 and thu, 
, though the Filings and the Calx of 
Silver will not be at all diſlolv'd by 
common water or Spirit of Wine; 
yet if by the interpoſition of the 
Saline Particles of Aqua Fortis, the 
Lunar Corpuſcles be fo disjoyn'd,and 
ſuffer ſuch a comminution as they do 
in Cryſtals of Lune, the Metal thus 
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prepared and brought with its Saline 
Additament into a new Texture 
will eaſily enough diſſolve, not one- 
ly in water, but, as I have tried, in 
well rectified Spirit of Wine. And 
the like Solubility I have found in 


' the Cryſtals of Lead made with 


Spirit of Verdigreaſe, or good di- 
ſtill'd Vinegar, and tn thoſe of Cop- 
per made with Aqua Fortis. 

The /2ft Diſpoſition to Corroſibi- 
lity confiſts in ſuch a coheſion of the 
parts , whereof a Body is made up, 
as 1s not too fſtri& to be ſuperable 
by the ation of the Aenſirunm. 
This Condition , though of kin to 
the former, is yet ſomewhat differ- 
ing from it, fince a body may con- 


| fiſt of parts either bulky or ſolid, 


which yet may touch one another 
in ſuch ſmall portions of their Sur- 


faces, as to be much more eaſily dif- 


ſociable than the minute or leſs ſolid 
parts of anather Body , whoſe con- 
tat is more full and cloſe, and fo 
their Coheſion more {trict, 
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By what has been faid it may 
ſeem probable, that, as I formerly 
intimated, the Corrolibility of Bo- 
dies is but a Mechanical Relation, 
reſulting from the Mechanical Af- 
fections and Contexture of its parts, | 
as they intercept Pores of ſuch lizes 
and figures as make them congruous 
to thoſe of the Corpulcles of the 
Menſiruum, that are to pierce be- 
tween them, ard disjoyn them. 
That the Quality, that diſpoſes the 
body it affects to be diffolv'd by 
Corrofive and other Menſtruums, 
does (as hath been declared) in ma- 
ny caſes depend upon the Mechanical 
Texture and AfﬀfcCtions of the bo- 
dy in reference to the Menſtruum 
that is to work upon It, way be 
mage very probable by what we are 
in due place to deliver concerning 
the Pores of Bodies and Figures of 
Corpuaicles. But yetin compliance 
with the deſign of theſe Notes, and 
agreeably co my cuſtom on other 
Subjects, I ſhall ſubjoyn a few Expe- 
timents on this occaſion alſo. 
| E X - 
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EXPER. I. 


F we put highly rectified Spirit of 
Wine upon crude Sulphur, or 
even Flowers of Sulphur , the Li- 
quor will lie quietly thereon, eſpe- 
cially in the cold, for many hours 
and days without making any vilt- 
ble Solution of it; and if ſuch ex- 
attly dephlegmed Spirit were put on 
very dry Salt of Tartar, the Salt 
would lie in an undiſlolved powder 
at the bottom: and yet. if before 
any Liquor be employed, the Sul- 
phur be gently melted, and then the 
Alkali of Tartar be by degrees put 
to It , and incorporated with it 5 as 
there will reſult a new Texture dif- 
coverable to the eye by the new 
colour of the Compoſition, ſo there 
will emerge a dilpolitioa that was 
not before in either of the Ingredi- 
ents, to be diſſolved by Spirit of 
Wine 3 inſomuch, that though the 
mixture be kept till it be quite cold, 
| D 4 Or 


cx long after too, provided it be 


carefully ſecuz'd from the acceſs of 


the air, the Spirit of Wine being 
 puttoir; and ſhaken with it, will, if 
you have gone to work aright, ac- 
quirea yellow TinCture in a minute 
of an hours and perhaps in leſs 
than half a quarter of an hour a 
red one, being richly impregnated 
- with ſulphureous Particles diſcover- 
able by the Smel], Taſte, and diyers 
Cperations. © op 


"EXPER. id. 


& Is known to (ſeveral Chy- 
miſts, that Spirit of Salt 
does not diſſylve crude Mercury in 

- the cold; and I remember, I kept 
them for a conſiderable time-in no 
contemptible heat without finding 
any Solution following, But I ſup- 
pale, ryany of them will be gratified 
by an Experiment once mention'd 
to me by an Ingenious German Ge<n- 
tleman, namely , That if Mercury 
| "> 
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be precipitated per /e, that is, re- 
duc'd to a red powder without ad- 
ditament, by the meer operation of 
the fire, the Texture will be ſo 
chang'd , that the above-mention'd 
Spirit will, readily diflolve it; for I 
found it upon Trial to do ſo; nay, 


ſometimes ſo readily, that I ſcarce re- 


member that I ever ſaw any Menſiru- 
um (o nimbly diflolve any Metalline 
body whatſoever, | 


EXPER, III. 


. He former Experiment is the 

more remarkable , "becauſe, 
that though Oyl of Vitriol will in a 
good heat corrode Quickſilver, ( as 
we have already related in the firſt 
Section, ) yet I remember I kept a 
Precipitate per ſe for divers hours in 
a conſiderable degree of Heat, with- 
out finding it to be diſſolved or cor- 
roded by the Menſtruum. And yet 
having, for trials ſake, put another 
parcel of the ſame Mercurial pow- 


BE —@ der 


56 Of the Bechanical Deigine of - 
der into ſome Aqua fortis, or Spirit of 
Nitre, there infued a ſpeedy Diſſo- 
lution even in the cold. 

And that this Diſpoſition to be 
diſſolved by Spirit of Salt, that 
Mercury acquires by being turned in- 
to Precipitate per ſe, that is, by being 
calcind, is not meerly the etfect of 
the operation of the fire upon it, but 
of ſome change of Texture pro- 
duced by that Operation ; may be 
probably argued from hence , that, 
whereas Spirit of Salt isa very pro- 
per Menſtrunm, as I have often tri- 
ed, for the diſſolving of Iron or 
Steel; yet, when that Metal 1s re- 
duced by the action of the fire ( e- 
ſpecially if a kind of Vitrification, 
and an irroration with diftill'd Vi- 
negar have preceded ) to Crocs 
Atartis, though it be thereby 
brought to a very fine powder, yet 
I tound not, that, as Spirit of Salt 
will readily and with heat and noiſe 
diflolve Filings of 2rs, ſo it would 
have the ſame or any thing near 
tuch an Operatioa upon the Crocus * 
but 
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but rather, after a good while, it 
would leave in the bottom of the 
Glaſs a conſiderable, if not the 
greateſt, part of it ſcarce, if art all, 
ſenſibly alter'd. And the Meonftru- 
um ſeem'd rather to have extracted 
a Tinure, than made an erdinary 
Solution ; fince the colour of it was 
a high yellow or reddiſh, whercas 
Mars, diſſolved in Spirit of Salt, af- 
fords a green Solution, Whether 
by repeated Operations with treſh 
Menſtruum further Ditlolutions 
might in time be made, 1 had not oc- 
caſton to try, and it may ſuffice for 
our preſent purpoſe, that A7ars by 
the operation of the fire did evi- 
dently acquire, not, as Mercury had 
done, a manifeſt facility, but on the 
contrary, a great indiſpoſition to be 
diſlolved by Spirit of Salt. 

To ſecond this Experiment , we 


vary d it, by employing, inſtead of 


Spirit of Salt, ſtrong Oyl of Vitrt- 
ol, which being pour'd on a little 
Crocus Martis made per ſe, did not, 
as that Menſirunm is wont to do up- 
On 


? 
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on Filings of crude Afars, readily 
and manifeſtly fall upon the powder 
with froth and noiſe, but (on the con- 
trary ) reſted for divers hours calm- 
ly upon it, without ſo much as 
producing with it any ſenſible 
warmth. | 


EXPER. IV. 


T agrees very well with our Do- 
Arine about the dependance of 
the Corroſfibility of Bodies upon 
their Texture, that from divers Bo- 
dies, whilſt they are in conjunCtion 
with others, there reſult maſles, and 
thoſe homogeneous as to lenſe, that 
are eaſily diſfoluble in Liquors, in 
which a great part of the matter, if 
it were ſeparated from the ret, 
would not be at all diſſolved. Thus 
we ſee, that common Vitriol 1s ea- 
{ily diſſolved in meer water z where- 
as If it be skilfully calcin'd, it will 
yield ſometimes near half its firſt 
weight of inſipid Colcothar, which 
not 
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not onely is not ſoluble in water. 
but which neither Aque Fortis no! 
Aqua Regis, though ſometimes they 
will colour themſelves upon it , are 
able (as far as I have tried) to 
make Solutions of. We ſee like- 
wiſe, that ſimple water will, being 
boil'd for a competent time with 
Harts-horn, diſlolve it and make a 
Jelly of it : And yet, when we have 
taken Harts- horn throughly calcin'd 
to whiteneſs, not onely we found 
that common water was co longer a 
fit Solvent for it , but we obſerved, 
that when we put Oyl of Vitriol it 
ſelf upon it > a good part of the 
white powder was even by that 
Corrofive Menſiruum left undiſ- 


ſolved. 


pr 


EXPER. V. 


| x the Fifteenth of the foregoing 


Experiments I refer to a way of 


making the Flower or Powder of 


common Sulphur become eaſily diſſo- 
luble, which otherwile 'tis tar from 
being, in highly rectified Spirit of 
Wine. Wherefore I ſhall now adde, 
that 'cis quickly perform d by gent- 
ly melting the Sulphur , and 1ncor- 
porating with it by degrees an equal 
or a greater weight of finely pow- 
der'd Salt of Tartar, or of fixt Ni- 
tre. For if the mixture be put 
warm into a Mortar that 1s ſo too; 
and as ſoon as is reduc d to pow- 
der, be put into a Glaſs, and well 
thaken wit! pare Spirit of Wine, 
It will, Cas perhaps I may have elle- 
where obſerved, ) in a tew minutes 
acquire a yellow colour, which at- 
terwards will grow deeper, and ma- 
nifeit it ſelf by the ſmcll and ellects 
te be a real Solution cf SuJphurs 


and 


&o Of the Mechanical Dzigine of 


Cozrofiveneſs and Cozrofibility, 51 
and yet this Solubleneſs in Spirit of 
Wine ſeems procur'd by the change 
of Texture, reſulting from the 
Commixtion of meer Salt of Tar- 
tar , which Chymiſts know, to their 
trouble, to be it ſelf a body almoſt 
as difficult as Sulphur to be diſlol- 
ved 1n phlegmleſs Spirit of Wane, 
unleſs the Conſtitution of it be firſt 
alter d by ſome convenient addita- 
ment. Which laſt words I adde, 
becauſe,though Spirit of Verdigreaſe 
be a Menſtruum that ules to come 
oft in Diſtillation much more intirc- 
ly than other acid Menſtruums from 
the bodies it has diflolved3 yet it 
will ſerve well for an additament to 
open ( as the Chymilſts ſpeak ) the 
body of the Salt of Tartar. For 
this purpoſe I employ Spirit of Ver- 
digreaſe, not made firſt with Spirit 
of Vinegar, and then of Wine, atter 
the long and laborious way preſcri- 
bed by Baſilius and Zwelfer, but ecali- 
ly and expeditiouſly by a ſimple Di- 
ſtillation of crude Verdigreaſe of' 
the better ſort. For when you have 
with 
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with this Liquor (being , if there 
be need, once reCtified ) diflolv'd as 
much good Salt of Tartar » as 'twill 
take up in the cold, if you draw off 
the Menſtruum ad ſiccitatem , the 
remaining dry Salt will be manifeſtly 
alterd in Texture even to the cye, 


and will readily enough in high rei: - 


fied Spirit of Wine afford a Soluti- 
on, which I have found confider: 
able in order to divers uſes that 
concern not our preſent Diſcourſe: 


EXPER. VI. 


FO the Confideration of the Fol: 

lowers of Helmont I (hall 
recommend an Experiment of that 
famous Chymiſt's, which ſeems to 
ſure exceeding well with the Do- 
arine propos'd in this Section. For 
he tells us, that, if by a ſubtle Men- 
{truum to which he aſcribes that 
power, Quickſilver be deveſted ( or 
depriv'd ) of its external Sulphur, as 
be tettns it, all the reſt of the fluid 
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Metal, | 
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Metal , which he wittily enough 
ſtiles, the Kernel of Mercury, will 
be no longer corrofible by it. So 
that upon this Suppolition , though 
common Quickfilver be obſerv'd ta 
be ſo obnoxious to Aqua Fortis, that 
the ſame quantity of that Liquor 
will diſſolve more of it, than of 
any other Metal ; yet, if by the de- 
privation of ſome portion of it the 
latent Texture of the Metal be alter'd, 
though not ( that I remember ) the 
viſible appearance of it 3 the Body 
that was before ſo eafily diſlolved 
by Aqua Fortis» ceaſes to be at all 
diſloluble by it. 


EXPER. VIL 


S for thoſe Chymiſts of differ- 
ing Secs, that agree io giving 
credit to the ſtrange things that are 
affirm'd of the Operations of the 
Alkabeſt , we may in favour of our 
Dodrine urge them with what 1s 


deliver'd by Helmont , where he af- 
E ſcrts, 
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ſerts, that all ſolid Bodies, as Stones, 
Minerals, and Metals themſclves, by 
having this Liquor duly abſtracted 
or diltilPd off from them» may be 
changed into Salt , equiponderant 
to the reſpective bodies whereon the 
 Menſiruum was put. So that ſup- 
poling the Alhaheſt to be totally ab- 
ſtrafted , ( as it ſeems very proba- 
| ble to be, fince the weight of the 
body whence 'ewas drawn off is not 
alter*dz) what other change than of 
Texture can be reaſonably imagind 
to have been made in the tranſmu- 
ted bodies ? and yet divers of them, 
as Flints, Rubies, Saphyrs, Gold, 
Silver, &c. that were inſoluble be- 
fore, ſome of them in any known 
Menſtruums, and others 1n any but 
Corrofive Liquors, come to be capa- 
ble of being diſlolv'd in common 
water. 
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EXPER, VIII. 


Is a remarkable Phenomenon, 
that ſuits very well with our 

opinion about the tntereſt of Me- 
chanical Priaciples in the Corrofive 
Power of doeeiobam and the Cor- 
rofibility of bodies, that we pro- 
ducd by the following Experiment : 
This we purpoſely made to ſhew, 
after how cibrieg manaers the ſame 
body may be diflolv'd by two Men- 
ſtruums, whoſe minute parts are ve- 
ry differingly conſtituted and agita- 
ted. For whereas *tis known, that 
if weput large grains of Sza-ſalt in- 
to common water , they will be dif- 
ſolved therein calmly and filently 
without any appearance of conflict; 
If we put ſuch grains of Salt into 
good Oyl of Vitriol, that Liquor 
will fall furiouſly upon them, and 
produce for a good while a hifliog 
noiſe with fumes, and a great ſtore 
of bubbles, as if a potent Menſtrv- 
2 um 


66 Nf the Pechanical Daigine of 
um were corroding ſome ſtubborn 
metal or mineral. And this Expe- 
riment Ithe rather mention, becauſe 
It may beof uſe tous on divers other 
occaſions. For elſe tis not the 
onely, though it be the remarkableſt, 
that I made to the ſame purpoſe. 


EXPER. IX. 


Or, whereas Aqua Fortis or Aqua 

Regis, being pour'd upon Filings 
of Copper , will work upon them 
with much noiſe and ebullition, I 
have tried, that good Spirit of Sal Ar- 
moniac or Urine, being put upon the 
like Filings, and left there without 
ſtoppiog the Glaſs, will quickly be- 
ginto work on them, and quietly dil- 
folve them almoſt as water dif- 
ſolves Sugar. To which may be 
2dded, that even with Oyl of Tur- 
pentine I have, though but ſlowly, 
diſlolved crude Copper; and the 
Expcriment ſeemed to favour our 
Conjecture the more , becauſe ha- 
ving tried 1t ſeveral times , it ap- 


pear d, 
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pear'd, that common unreGiified Oyl 
would perform the Solution much 
quicker than that which was puri- 
fied and ſubtiliz'd by reftfication ; 
which though more ſubtle and pe- 
netrant, yet was, it ſeems, on that 
account leſs fit to diſlfolve the Metal, 
than the groſſer Oyl whoſe particles 
might be more ſolid or more advan- 
tageoully ſhap'd , or on ſome other 
Mechanical account better qualified 
for the purpole. 


EXPER, X. 


Ake good Silver, and, having 
diflolv'd it in Aqua Forts, pre- 
cipitate it with a ullciene quantity 
of good Spirit of Saltz then having 
waſh'd the Calx, which will be very 
white, with common water, and dri- 
ed it well, melt it with a moderate 
fire into a fuGble Maſs, which will be 
very much of the nature of what 
Chymiſts call Corn# Lung, and which 
they make by precipitatiog diſfolv'd 
KS SIL. 
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Silver with a bare Solution of com. 
mon Salt made in common water, 
And whereas both Spirit of Salt and 
Silver ciflolvd in Aqua Fortis will 
each of ihem apart readily diſſolve 
in ſimple water, our Lana Cornea not 
onely will ant do ſo, but is ſo indiſ- 
pos'd to Diflolation, that TI remem- 
bec I have kept itin Digeſtion, ſome 
in Aqza fortis, and ſpmein Aqua Re- 
gia, and that for a good while, and 
1a no very faint degree of heat, with- 
out being able to diſſolve it like a 
Metal, the Menſtruums having in- 
deed ting'd themſelves upon it, but 
left the Compolitioa undiſfolv'd at 
the bottom. 

With this Inſtance ( of which ſort 
more might be affurded by Chymical 
Precipitations) I ſhall conclude 
what I delign'd to offer at preſent 
about the Corroſibility of Bodies , as 
it may be conſider'd 1n a more ge- 
neral way. For as to the Difpoſt- 
tion that Particular Bodies have of 
being dillolved in, or of reſiſting, 
Determinate Liquors, it were much 
caſter 
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eaſter for me to enlarge upon that 
Subje&, than it was to provide the 
Inſtances above recited. And theſe 
are not ſo few , but that 'tis hop'd 
they may ſuffice to make it probable, 

| that 1n the Relation betwixt a So]- 
vent and the Body it is to work up- 
on, that which depends upon the 
Mechanical affeGions of one or 
both, is much to be confiderd, and 
has a great Intereſt in the operations 
of one of the bodies upon the 0- 
ther. 
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Advertiſement 


Hough 1 ſhall not deny, that, 
in Grammatical ſtrineſs , 
Precipitation ſhoula be reckon- 
ed among Chymical Operations, not 
graliies, yet Taid not much ſcruple 
to inſert the following Diſcourſe a- 
mong the Notes about Particular Dua- 
lities, becauſe many, if not moſt, of 
the Phxnomena, mentioned in the en- 
ſuing Eſſay, may be conſidered as de- 
pending, ſome of them,upon @ power, 
that certain bodies have to cauſe Pre- 
cipitation, and ſome upon ſuch a Diſ- 
poſition to be ſtruck down by othets, 
as may, if men pleaſe, be called Pres 
cipitabilty. And ſo theſe differing 
AﬀeFions may with ( at leaſt) tole- 
rable Congruity be referred 0 thoſe 
that we have elſewhere ſtiled Chy- 
mical Qualities, | 
A 2 But 


Advertiſement. 


But though Thope,T may in theſe few 
Lines have ſaidienough concernieg the 
name given to theſe Altributes, yet per- 
haps it will be found in time, that the 
things themſelves may deſerve a larger 
Diſcourſe than my little leaſure would 
allow them. For that is not a cauſe- 
leſs Intimation of the Importance of the 
ſubje@, wherewith I conclude the fol- 
I,wing Tra&, ſince beſides that many 
more Inſtances might have been parti- 
cularly referred to the Heads treated 
of in the Inſuing Eſſay, there are im- 
proper kinds of Precipitation (beſides 
thoſe mentioned in the former part of 
the Diſcourſe) to which one may not 
incongruouſly refer divers of the Phe. 
nomena of Nature, as well in the 
greater as inthe leſſcr world, whereof 
either no Cauſes at all, or but ixproper 
ones are wont to be given. And beſides 
the ſimple Spirits and Salts uſually em- 
ployed by Chymiſts, there are many 
compounaed and decompounded bodies 
not only fatitious but natural, (and 
Some ſuch as onewould ſcarce ſuſpe#) 
that may in congruous ſnbjefs produce 
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Advertiſcment. 


ſuch Precipitations, as T ſpeak of. And 
the Phenomena and Conſequents of ſuch 
operations may in divers caſes prove 
conducive both to the Diſcovery of Phy- 
fical Cauſes , and the ProduGion of 
uſeful effeds ; though the particulari- 
Zing of ſuch Phenomena do rather 
belong to a Hiltory of Precipitations, 
than to ſuch a Diſcourſe as that which 
follows, whercin I propoſed not ſo much 
to deliver the latent Myſteries, as 19 
inveſtigate the Mechanical Cauſes of 
Precipitalio7. 
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CHAP.I. 


Y Precipitation is here meant 

ſuch an agitation or motion of 

a heterogeneous liquor, as 1n 

no long time makes the parts of it 
ſubſide, and that uſually in the form 
of a powder or other coaliſtent bo. 


dy. 
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As, on many occaſions, Chymiſts 
call the ſubſtance that is made to fall 
to the bottom of the liquor, the Pre- 
cipitate 3 ſo for brevity ſake weſhall 
call the body that 1s put into the li- 
quor to procure that ſubſiding, the 
 Precipitant 5 as alſo that which is to 
be ſtruck down, the Precipitable ſub- 
ſtance or matter,and the liquor where» 
in it ſwims before the ſeparation , 
the Aenfirunm or Solvent. 

When a haſty fall of a heteroge- 
neous body 1s procured by a Precipi- 
zant,the Operation 1s called Precipi- 
zation in the proper or ſtrict ſenſe: 
But when the ſeparation 1s made 
without any ſuch addition,or the ſub- 
ſtance, ſeparated from the fluid part 
of the liquor, inſtead of fubſiding 
emerges, then the word is uſed in a 
more comprehenſive,but leſs proper, 
acceptation. $ 

As for the Cauſes of Precipitation 
the very name it ſelf in its Chymical 
ſenſe having been ſcarce heard of in 
the Peripatetic Schools,it is not to be 
cxpected;that they ſhould have given 
| ,- Us 


of Chymical Pzecipitation, 3 
an account of the Reaſons of the 
thing, And 'cis like, that thoſe 
few Ariſtotelians > that haye, by 
their converſe with the laborato- 
ries or writings of Chymiſts, taken 
notice of this Operation, would, ac- 
cording to their cuſtom on ſuch occa- 
fions, have recourſe for the explica- 
tion of it to ſome ſecret ſympathy or 
antipathy between the bodies whoſe 
action and reaction intervenes in this 
Operation. p12 

But if this be the way propoſed, of 
accounting for it, I ſhall quickly have 
occaſion toſay ſomewhat to it in con- 
ſidering the ways propoſed by the 
Chymiſts, who were wont to refer 
Precipitation, ezther,as is moſt uſual, 
to a ſympathy betwixt the Precipita- 
ting body and the Menſiruunm which 
makes the Solvent run to the embra- 
ces of the Precipitant, and fo let fall 
| the particles of the body ſuſtained 
before;or(with others)to a great an- 
tipathy or contrariety between the 
acid falt of the Aſenſiruum and the 
hxed ſalt of the Oil, or ſolution - 
cal» 
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calcined Tartar , which is the moſt 
general and ufyal Precipitant they im- 
ploy. 

Bat I ſee not, how either of theſe 
cauſes will either reach to allthephe. 
gormena that have been exhibited, or 

ive a true accaunt even of ſome of 
ole, to which it ſeems applicable, 

For firſt, in Precipitations, wherein 
what they call a /y-pathy between 
the liquors, is ſuppoſed to produce 
the effe&, this admired ſympathy 
does not (ia my apprehenſion)evince 
ſucha myſterious occult Quality as 
js preſumed, but rather conliſts in a 
greater congruity as tobigneſs, ſhape, 
motion and pores of the minute parts 
betweenthe Menſiruunm and the Prect- 

pitert,than between the ſameSolvent 
and the body it kept before diſloly- 
ed. And though this ſympathy 
rightly explained may be allowed to 

have an intereſt in ſome ſuch Preci- 
pitations as let fall the diſſolved bo- 
dy in its priſtine-natureand form, 
and only reduced into minute pow- 
der 5 yet I find aot, that in the gene- 
rality 
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of Chymical Pzecipitation. x 
rality of Precipitations this Do&rine 
will hold 3 For in ſome that we have 
made of Gold and Silver in proper 
Menſtruums, after the ſubſiding mat- 
ter had been well waſhed and dried, 
ſeveral Precipitates of Gold made, 
ſome with ol of Tartar, which a- 
bounds with a fixed ſalt, and is the 
uſual Precipitant, and ſome with an 
Urinous Spirit, which works by Ver- 
tue of a ſalt highly fugitive or Vo- 
latile, I found the powder to exceed 
the weight of the Gold and Silver I 
had put to diſlolve 3 and the Eyeit 
ſelf ſufficiently diſcovers ſuch Preci- 


_ pitates not to be meer metalline pow- 


ders, but Compoſitions, whoſe con- 
Gſting,not (as hath been by ſome bo- 
dy ſuſpeRted) of the combined Salts 
alone, but of the metalline parts 
alſo, may be ſtrongly concluded not 
only from the ponderouſneſs of di- 
vers of them in reference to their 
bulk,but alſo manifeſtly from the re- 
ductionof true malleable metals from 


| ſeveral of them, 


CHAP. 
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CHAP. II. 


6 th E other Chymical way of ex- 
plicating Precipitations may, in 
a rtght ſence, be made uſe of by x 
Naturaliſt on ſome particular occaſj. 
ons. But I think it much too narrow 
and defective, as 'tis in a general way 
propoſed, to be fit to be acquieſced 
In. For firſt tis plain, that "tis not 
only Salt of Tartar and other fixed 
Atcalies that precipitate moſt bodiey 
that are diſfolved in acid Meanſtru- 
ums3 as in making of Aurum 
fulminans, ol of Tartar precipitates 
the Gold out of Aqzz Regis:But acid 
tquorsthemſelves do on many occa- 
fions no lefs powerfully precipitate 
metals and other bodies out of ane 
another. Thus ſpirit of Salt, (as [ 
have often tried) precipitates Silver 
out of Aqnz fortis > The corroſive 
Spixk of Nitre coptoully precipitates 
that white powder whereof they 
makeBezoardicurs Ainerale: Spirit or 

EG oil 
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oil of Sulphur made by a glaſs-bell 
precipitates Corals, Pearls, ec. diſ- 
ſolved in Spirit of Vinegar, as is 
known to many Chymiſts, who now 
uſe this Olenm Sulpburis per Campa- 
nam, to make the Magiſtery of 
Pearls, &c. for which vulgar Chy- 
miſts imploy Glenn Tartari per deli- 
quinn. 

[ have ſometimes made a AMenſiru- 
#4, wherein though there were both 
Acid andAlcalizate Saltszyet I did not 
find, that either acid Spirits or oil of 
Tartar,or even Spirit of Urine would 
precipitate the diſſolved ſubſtan- 
CES. 

AndT have obſerved.both that Salts. 
of a contrary nature will precipitate 


bodies out of the ſame Menſtruum, 


as not only Salt of Tartar, but Sea- 
ſalt being diſſolved, will precipitate 
each other, and each of them apart 


| will precipitate Silver out of Aqua 


fortis ; and that even,where there is 
a confeſſed contrariety betwixt two 
liquors,it may be ſo ordered,that nei- 


& 
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is diſſolved by the other 5 of whicht 
ſhall have occaſion to give ere long a 
remarkable inſtance. 

But it will beſt appear, that the 
abovementioned Theories of the 
Peripateticks and Chymiſts are at 
leaſt inſufficient to ſolve the Pheno 
zene (many of which were probably 
not known to moſt of them.and per- 
haps not weigh'd by any) if wepro- 
ceed toobſervethe Mechanical ways, 
by which Precipitations may be ac- 
counted forz whereof I ſhall at pre- 
ſent propoſe ſome Number, and fay 
ſomewhat of each of them apart; 
not that I think all of them to be 
equally important and comprehen- 
five, or that I abſolutely deny, that 
any one of them tnay be reduced to 
ſome of the other but that I think, 
it may better elucidate the ſubjet, 


to treat of them ſeverally, when | | 
ſhall have premiſed, that I wonldnot | 


thence infer,that though, for the moſt 


part,Nature does principally effet | 
Precipitations by one or other of | 
pheſe ways, yet in divers caſes ſhe 
may f 
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may fotimploy two or moreofthem 
about petforming the operation. 

To precipitate the Corpuſcles of a 
metal out of a Menſtruum, wherein 
being once throughly diffolved it 
would of it (elf continue in that ſtate, 
the two general ways that the na- 
ture of the thing ſeems to ſuggeſt to 
him that conſiders it, are, either to 
add to the weight or bulk of the di 
ſolved Corpuſcles, and thereby ren- 


der them unfit to accompany the 


particles of the Menſtruum in theit 
motions 5 or to weaken the ſuſtaining 
power of the Menfttaum, and there- 
by diſable it to keep the metalline 
particles ſwimming any longer:which 
falling of the deſerted parts of the 
meta] or other bodie, does often. 
times the more eafily inſue, becauſe in 
many caſes,when the ſuſtaining parti- 


| cles of the Menſtruutn come to be 


too much weakned, that proves an 


occalion to the metalline Corpuſcles, 


diftutbed in the former motion that 


| kept them ſeparate, to make occur- 
| frogs and coalitions among them- 


ſelves, 
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ſelves, and their fall becomes the 
effe&, though not equally fo, of both 
ways of Precipitation 5 as on the 
other ſide, there are ſeveral occaſi- 
ons on which the ſame Precipitant, 
that brings the ſwimming particles of 
the metal to ſtick to one another, 
does likewiſe, by mortifying or 
diſabling the ſaline Spirits or other 
arts of the ſolvent , weaken the 
uſtaining power of that liquor. 


CHAP. 1II. 


-"5O deſcend now to the diſtin& 

Conſiderations about theſe two 
ways : The firſt of the moſt genera 
Cauſes of Precipitation is ſuch aCo- 
hefion- procured by the Precipitant 
in the ſolution, as makes the com- 
pounded corpuſcles, or at leaſt the 
aſſociated particles of the diſlolved 
body,too heavy to be ſuſtained, or 


| too bulky to be kept in a ſtate of | 


Thaf ' 


flujdity by the liquor, 


*. . ana 
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 Fhat in many Frecipitations there 
is made a coalition betwixt the ſmall 
paxts of the Precipitant and thoſe of 
the diſſolved meta], or other body; 
and frequently alſo with the ſaline 
ſpirits of the Menſtruum, may be ea- 
fily ſhewa by the weight of the Pre- 
cipitate, which though carefully 
waſhed and dryed, often ſurpaſles; 


and ſometimes very conſiderably , 


| that of your criide metal that. was dif 


ſolved; of which we lately gave an 


| Inſtance in Aurxm ſulminans and pres 


cipitated Silver; & we may yetgivea 
more conſpicuous one, inthat which 
Chymiſts call Lara Cornea: For; 
if having diſſolved Silver in good 
Aqua fortis, you Precipitate it with 
the ſolution of Sea-ſalt it fair water; 
and from the very white Precipitate 
waſh the looſe adhering ſalts; the 
remaining powder, being . dryed 
and flowly melted, will look uct 
leſs like a metalline body than 
like a piece of horb, whence alſo 
it takes its name 3 ſo conſiderable - 

ene 
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the additament of the faline tothe 
metalline particles. 
And that part ofſuch additaments 
is, retained, may not only be found 
by weighing , but in divers caſes 
may be argued from what is obvious 
to the Eye: as if youdifſolve Mer- 
cury 1n Aqua forts, and into the phil- 
trated ſolution drop ſpirit of Salt, or 
ſalt-water, or an urinous ſpirit, asof 
Sal Armoniac, you will have a very 
white Precipitate 3 but if inſtead of 
any of theſe, you drop-in deliquated 
ſalt of Tartar, your Precipitate will 
be of a brick or orange colour. 
From which experiment and ſome 0- 
thers I would gladly take a riſe to 
perſwade Chymiſts and Phyfitians, 
that *tis not ſo indifferent, as thoſe 
ſeem to think who look on Precipi- 
tation butas a kind of Comminution, 
by what means the precipitation is 
performed, For by reaſon of the 
{trict adheſion of divers ſaline par- 
ticles of the precipitant and the (ol- 
vent, the precipitated body, . not- | 
withſtanding all the wonted abluti- 
ons 
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ons, may have its qualities much di- 
verſified by thoſe of the particlesof 
the liquors, when theſe are fitted to 
ſtick very faſt to it. Which Jaſt 
words I add, becauſe, though that 
ſometimes happens, yet it does not 
always, there being a geater differ- 
ence than every body takes notice 
of between Precipitationsz as you 
will be induced to think, if you pre- 
cipitate the ſolution of Silver with 
Copper, with ſpiritof Sal Armoniac, 
with ſalt water, with oil of Tartar, 
with quick-filver, with crude Tartar 
and with Zink. And inthe lately 
propoſed Example, you will thiok it 
probable, that *tis not all one, whe- 
ther to diſlolved Mercury or Silver, 
you imploy the ſubtile diſtilled Spi- 
rits of Salt; or the groſs body, whe- 
ther in a dry form, or barely diſlol- 
ved in common Water. And thus 
much of the Conduciveneſs of weight 
to the ſtriking down the Corpulcles 
of a diflolved Body. 

That alſo the Bulk of a body may 


very much contribute to make it 
= wi fiok 
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fiok or ſwim in a liquor, appears by 
obvious inſtances, Thus Salt or 
Sugar, being put into water either in 
lumps or even in powder that is but 
gro(s, falls at firſt to the bottom, and 
lies there, notwithſtanding the Air 
that may be intetcepted betweenits 
parts or externally adhere to 1t. But 
when by the infinuating aCtion of 
the water it is diſlolved into minute 
particles, theſe are carried up and 
down with thoſe of the liquor and 
ſabſide not. The like happens, when 
a piece of ſilver is caſt into Aqua fore 
tis, and in many other caſes. 

On the other ſide I have ſeveral 
times obſerved, that ſome bodies that 
had long ſwam in a Menſtruum, 
whilſt their minute parts were kept 
from convening in it > did after- 
wards by the coalition of many of 
thoſe particles into bodies of a vilt- 
ble bulk coagulate and ſubſide, 


(though ſometimes, to hinder the | 


evaporation of the Menſtruum, the 


veſſels were kept ſtopt.) Of this I } 
elſewhere mention divers examples ; | 
: and | 
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of Chymical Precipitation, 15 
and particularly in urinous and ani- 
mal ſpirits, welldephlegm'd, I have 
found, that after all had for aconfi- 
derable time continued in the form 
of a perfe& liquor, and as to ſenſe 
homogeneous, ſtore of ſolid cor- 
puſcles, convening together, ſetled 
at the bottom of the glaſſes in the 
form of ſaline Cryſtals, Having 
alſo long kept a very red ſolution of 
Sulphur firſt unlock'd, (as they 
ſpeak) made with highly reGtified 
ſpirit of urine, I obſeryed, that at 
length the Sulphurequs particles , 
making little concretions between 
themſelves, totally ſubſided and left 
the liquor almoſt devoid oftinCture, 
By which you may ſee, that 'twas not 
impertinent to mentian ( as [lately 
did ) among the ſubordinate cauſes 
of Precipitation, the aſflociating of 
the particles of a diſſolved body 
with ane another. Of whichTelſe- 
where give a notable Example in 
the ſhining powder that I abtained 
from Gold diſſolved in a peculiar 
| Menſtruum, without any Precipi- 
B Z tant, 
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tant,by the coalition of the metalline 
particles,to whicha tra of time gave 
opportunity to meet and adhere in a 
convenient manner. | 
If in what the Chy miſts call Pre- 
£ipitate per ſe, the Mercury be indeed 
brought to loſe its fluidity, and be- 
come a powder without being com- 
ounded with any additional body, 
(which doubt I elſewhere ſtate and 
diſcourſe of ) it will afford us a no- 
table inſtance ta prove, that the co- 
alitions of particles into cluſters of 
the ſelf fame matter will render 
them unfit for the motion requiſite 
to fluidity. Forin this'odd precipt- 
tation by fire, wherein the ſame 
Menſtruum is both the Liquor and 
the Precipitate, being notal! made at 
_ ohice,/ the Corpuſcles that firſt dif- 
cloſe themſelves” by their. redneſs, 
arErejeted by thofe'gf the Mercury 
that-yer remains fluid,'as unable to 
accompany them in the motionsthat 
belong to Mercnry aff ſuch. = 


CHAP. 
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CHAP. IV. 


Efore Idiſmiſs that way of Preci- 
pitating, that depends upon the 
unwieldineſs which the Precipitant 
gives to the body it is to ſtrike down, 
It may not be impertinent, eſpecially 
in reference to the foregoing part of 
this Paper,to confider,that perhaps in 
divers cafes the Corpuſcles ofa dif- 
ſolved body may be made unfit to be 
any longer fuſtained in the Menſtry- 
um, though the Precipitant adds very 
little to their bulk, or atleaſt much 
more to their ſpecific weight thanto 
it, For I haveelſewere ſhewn, that 
in divers ſolutions made of bodys by 
acid Menſtruums, there are either ge- 
nerated or extricated many ſmall] 
Aerial particles 3 and it will be eaſily 
granted, that theſe may be ſmall e- 
nough to be detained in the pares of 
the liquor and be inviſible there, if we 
conſider, what a multitude of aerial 
and formerly I bubbles 
D 4 1s 
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is afforded by common water in our 
Pneumatical Receivers, when the 
incumbent air that before preſſed the 
liquor, is pumpt out, And if the 
Corpuſcles of thediſlolved body haye 
any little Cavities or pores fit to lodge 
Aerial particles, or have aſperous 
ſurfaces, between whoſe prominent 
parts the generated air may conve- 
ajently lie 3.ig ſuch caſes, I ſay, theſe 
toviſible bubbles may be lookt upon, 
as making with the ſolid Corpulcles 
they adhered to, little aggregates 
much lighter. 7 ſpecie than the Cor- 
puſcles themſelves would bez and 
conſequently .if the Precipitant con- 
fiſt of particles of ſuch a ſize and 
ſhape as are fit to expel theſe little 
bubbles and lodge themſelves in the 
cavities poſſeſſed by them before, 
there will be produced new aggre- 
Yates compoſed of the Corpuſcles of 
the difſolyed body and the particles 
of the Precipitant 5 which aggregates 
though'they do take up very little or 
erhaps not at all more room ( take- 
ing that wardin a popular ſenſe) than | 
Th SELF $$ hee | thoſe, | 
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of Chymical Pzeripitation, x9 
thoſe, whereof the Aerial bubbles 
made a part, will yet be Specifically 
heavier than the former Aggregates 
were, and may thereby overcome 
the ſuſtaining power of the Men- 
ſtruum. 

One thing more may be fit to be 
taken notice of before we paſs on 
further, namely, that *tis upon the 
{core of the Specific gravity of a bo» 
dy, and not barely upon the aftion of 
the Precipitant, that an aggregate or 
a Convention of particles does ra- 
ther fall to the bottom than riſe 
to the top. For, though the A- 
gents that procured the Coalition, 
make the cluſter of particles become 
of a bulk too unwieldy to continue 
in the liquor as parts of it; yet if 
each of them be lighter z# ſpecze than 
an equal bulk of the Menſtruum, or 
if they ſo convene as to intercept a 
ſufficieat number of little bubbles or 
acrial Corpuſclesbetweenthem, and 
ſo become lighter than as much of 
the Menſtruum as they take up the 
room of,they will not be precipitates 

aps Lone | = 
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but emerge; as may be ſeenin thePre- 
paration of thoſe Magiſteries of Ve- 
getables, Felſwhere mention 3 where 
ſome deeply colour'd plants being 
made totinge plentifully the Lixivi- 
um they are boyled in, are afterward 
by the addition of Alum made to 
curdle, as it were, into coloured Con- 
eretions, which being ( totally or in 
part ) too big to ſwim as they did be- 
fore they conven'd, and too light in 
compariſon of the Menſtruum to ſub- 
fide,emergeto the top and float there. 
Ar-eafter- and neater Example to the 
fame purpoſe I remember I ſhewed by 
diſſolving Camphire in highly re&:- 
fied ſpirit of Wine, *cill the ſolution 
way very ſtrong. For though the 
Camphire, when put in Lumps into 
the ſpirit; ſank to the bottom of it 3 
yet, when good ſtore of water, ( a 
liquor ſomewhat heavier in Specie 
than: Camphire, ) was poured upon 
the ſolation, the Camphire quickly 
concreted and returned to its own 
nature, and within'a while emerged 
to the top of the mingled liquors and 
floated 
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floated there. Theſe particulars I was 
williogto mention here, that I might 
give an inſtance or two of thoſe pre- 
cipitations, that I formerly ſpake of 
as improperly ſo called. And: here 
I muſt not- decline taking notice of a 
Phznomenon. that ſometimes occurs 
in Precipitations, and at firſt fight 
may ſeem contrary to.our Doctrine 
about them. For. now and. then it 
happens, that after ſome drops of the 
Precipitant have begun a'Precipita- 
tion at the top or bottom of the Sol- 
vent, one 'ſhakes.the veſſel, that the 
Precipitant may be the ſooner diffu- 
ſed through ' the. other. liquor , but 
then they ate quickly ſurprized to 
find, that inſteadot haſtning the come 
pleat Precipitation, the matter al- 
ready precipitated: difappears , and 
the ſolvent tetiirns to be clear, or, as 
to ſenſe, as uniform, as it was before 
the Precipitant was put into it. Bu 

this Phemromenoy does not at all croſs 
our Theory. ' For, when this hap- 
pens,though that part of the Solvent, 
to-which the Precipitant reaches, is 
= HL | diſabled 
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diſabled for Reaſons mentioned in 
this Diſcourſe to ſupport the diſſol- 
ved body, yet this quantity of the 
Precipitant 1s but ſmall in proportion 
to the whole bulk of the ſolveat, 
And therefore, when the agitation of 
the veſſel diſperſes the cluſters of 
looſly concreted particles through 
the whole liquor, ( which is ſeldom 
ſo exaaly proportioned to the body 
it was to work on, asto be but juſt 
ſtrong enough to diſſolve it) that 
greater part of the Liquor, to which 
before the ſhaking of the veſſel the 
Precipitant did not reach, may well 
be lookt upon as a freſh Menſtruum, 
which is able to mortifie or overpow- 
er the ſmall quantity of the Precipi- 
tant that is mingled with it, and fo to 
deſtroy its late operation on the body 
diffolved, by which means the ſolutt- 
on returns, as to ſenſe, to its former 
ſtate. Which may be illuſtrated by 
a not unpleaſant Experiment, I re- 
member I have long fince made by 
precipitating a brick-coloured pow- 
der out of a ſtrong ſolution of Subli- 
| mate 
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mate made in fair water. For this ſub- 
fiding matter, being laid to dry in 
the Philter,by which *twas ſeparated 
from the water, would retain adeep 
but ſomewhat dirry colour; and if 
then, putting it into the bottom ofa 
wine glaſs, I poured upon it, either 
clear oil of Vitriol, -or ſome other 
ſtrong acid Menſtruum, the Alcali- 
Zat particles being diſabled and ſwal- 
lowed up by ſome of the acid ones of 
the Menſtruum, the other acid ones 
would ſo readily diſſolve the refidue 
of the powder, that in atrice the co- 
lour of it would diſappear and the 
whole mixture be reduced into a clear 
Liquor, without any ſediment at the 
bottom. 

Thus much may ſuffice at preſent 
about the firſt general way of Preci- 
pitating Bodies out of the Liquors 
they ſwam 10, 
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CHAP. V. 


HE other of the two princi- 
pal ways, by which Precipita- 
tions may beeffeted, is the diſabling 
of the Solvent to ſuſtain the diſſolved 
body. 
There may be many inſtances, 
wherein this ſecond way of eficCting 
Precipitations may be aſlociated by 
Nature with the firſt way formerly 
propoſec; but notwithſtanding the 
caſes, wherein Nature may ( as [I for- 
merly noted) imploy both the ways 
therein, yet in moſt caſes they ſuffici- 
ently differ, in regard that in the 
former way the ſubſiding of the dil- 
ſolved body is chiefly, if not only; 
cauſed by the additional weight as 
well as action of the external Prect 
pitant 3 whereas In moſt of the in- 


ſtances of the later way, the effect is I 
produced either without ſalt of Tar- | 
ear, or any ſach Precipitant, or by Þ 


ſome other quality of the Precipt- 


tant | 
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tant more than by its weight, or at 


leaſt beſedes the weight it adds: 


Though I forget not, that I lately 
gave an example of a ſhining pow- 
der of Gold, that fell to the bottom 
of a Menſtruum without the help of 
an External Precipitant : But that 
was done ſo flowly,that it may be diſ- 
puted, whether it were a true Preci- 
pitation 3 and I alledged it not as 
ſuch, but to ſhew, that the increaſed 
bulk of Particles may make them un- 
fit to ſwim in Menſtruums, wherein 
they ſwam whilſt they were more 
minute. And the like anſwer may 
be accommodated to the Precipitate 
per ſe newly mentioned. 

This premiſed, I proceed now to 
obſerve, that the general way, Ilaſt 
propoſed, contains in it ſeveral ſub- 
ordinate wayes, that are more parti- 
cular; of which I ſhall now menti- 
on the chief that occur to me, and 


| though but briefly, illuſtrate each of 


them by examples. And firſt a Pre- 


| Cipitation may be made, ifthe ſaline 
or other diſſolving particles of the 


Menftru- 
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Menſtruum are mortified or rendred 
unfit for their former fun&ion, by 
particles of a Precipitant that are of 
a contrary nature. 

Thus Gold and ſome other mine- 
rals, being diſſolved in Aqua Regis, 
will be precipitated with ſpirit of 
urine and other ſuch liquors aboun- 
ding with volatile and falino-ſulphu- 
reous Corpuſcles, upon whoſe ac- 
count it is that they a&ts whence 
theſe ſalts themſelves, though caſt 
intoa Menſtruum ina dry form, will 
ſerve to make thelike Precipitations, 
And I the rather on this o-cafion 
mention Urinous ſpirits than Salt of 
Tartar, becauſe thoſe volatile par- 
ticles add much leſs of weight to the 
little Concretions , which compoſe 
the Precipitated powder. 

Upon inſtances of this kind, many 
of the modern Chymiſts have built 
that Antipathy betwixt the Salts of 
the ſolvent and thoſe of the Menſtru- 
um, to which they aſcribe almolt all 


Precipitations. But againſt this I | 
have repreſented ſomething already, | 


and 
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and ſhall partly now, and partly in 
the ſequel of this diſcourſe add ſome 


farther reaſons of my not being ſatis- 
fied with this Do@qrine; For, be- 


ſides that 'tis inſufficient to reach ma- 


ny of the Phenomena of Precipitati- 
ons, (as will ere long be ſhown, ) and 
belides that 'tis not eaſie to make out, 
that there is any real antipathy be- 
twixt inanimate bodies3 I conſider, 
r. That ſome of thoſe Menſtruums, 
to. which this Antipathy is attribu- 
ted, do after a ſhort commotion 
( whereby they are diſpoſed to make 
convenient occurſions- and :coaliti- 
ons) amicably unite into:cancretions 
participating of: both the Ingredt- 
ents; as I have ſomewhere ſhewn 
by an Example purpoſely devis'd to 
make this out; to do which I drop- 
ped a clear ſolution of fixed Nitre, 
inſtead of the uſual one. of common 
ſalt, upon a ſglution of filver, in 4- 
qua-fortis : - For. the ſaline particles 


| ofthe Solvent and thoſe.of the.Preei- 
| pitant, will, as I baveelfewherereci- 
C 


ted, 
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recited, for the moſt part friendly 
unite into ſuch Cryſtals of Nitre for 
the main, 'as they were obtained 
from : And though this notion of the 
Chymiſts, if well explained, be ap- 
plicable to far more inſtances than 
the propoſers of it ſeemed to have 
thought on, and may be made good 
uſe of in Fractice ; yet I take it to 
be ſuch as is not true Univerſally, 
and , where it is true, ought to be ex- 

licated according to Mechanical 
Principles. ' For, if the particles of 
the Menſtruum and thoſe of .the 
Precipitant -be ſo framed, that upon 
the ation of the one upon the other; 
there will be produced Corpuſcles 
too big and unwieldy to continue in 
the ſtate of fludity, there will inſue 2 
Precipitation : But if the conſtituti- 
on of the corpuſcles of the Precipi- 
. tating and of the Diſſolved body be 


ſuch, that the | Precipitant alſo it ſelf | 


1s' fit to; be: a Menſtruum to diſſolve 


that body in3 then, though there be | 
an union of the Salts of the Precipi- | 
tant F 
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tant and the metal. ( or other Soly- 
tm) and perhaps of the ſolvent too, 
yet a Precipitation will not neceſſa- 
rily follow, though the ſaline par- 
ticles of the two liquors ſeemed, by 
the heat and ebullition excited be- 
tween them upon their meeting, to 
exerciſe a great and mutual antipa- 
thy. To ſatisfie ſome Ingenious men 
about this particular, I diſſolved Zink 
or Speltar in a certain urinous ſpirit 3 
(for, there are more than one that 
may ſerve the turnz) and then 
put to it a convenient quantity of a 
proper acid ſpirit 5 but though there 
would bea manifeſt confli& thereby 
occaſioned betwixt the two liquors 
yet the ſpeltar remained diſſolved in 
the mixture. And I remember,that for 
the ſame purpoſe I deviſed another 


Experiment, which is ſomewhat more 


eafie and more clear. I diſſolved 
Copper calcined per ſe, or even crude, 
in ſtroog ſpirit of ſaltz ( for unleſs 
it be ſach, it will not beſo proper, ) 
and having put to ut by degrees a 
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good quantity of ſpirit of Sal-Armo- 
niac or fermented Urine, though 
there would be a great commotion 
with hiffing and bubbles produced, 
the Copper would not be precipita- 
ted, becauſe this Urinous ſpirit will 
as well as the Salt, ( and much more 
readily) diflolve the ſame metal, and 
it would be kept diſſolved notwith- 
ſtanding their operation on one ano- 
ther 5 the intervening of which, and 
their ation upon the metalline cor- 


puſcles, may be gathered from hence, 


that the green ſolution, made with 
ſpirit ofſaltalone, will by the ſuper- 
vening urinous ſpirits be changed 
either into a blewiſh green, or, if the 
proportion of this ſpirit be very 
great, into a rich blew almoſt like 
ultramarine. And from theſe two 
Experiments we may probably argue, 
that when the Precipitation of a 


metal &c. inſues, it is not barely on | 
the account of the ſuppoſed Antipa- | 
thy betwixt the Salts, but becauſe | 
the cauſes of that ſeeming Antipathy | 
Wo do | 
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do likewiſe upon a Mechanical ac- 
count diſpoſe the Corpulclesof the 
confounded liquors ſo to cohere, asto 
be too unwieldy for the fluid part, 


CHAP. VI. 


| Afr way, whereby the dil- 


ſolving particles of a Menſtru- 
um may be rendred unfit to ſuſtain 


the diſſolved body, is to preſent them 


another that they can more eaſily 
work on. ; 
A notable Experiment of this you 


have in the common practice of Ke- 


finers, who, to recover the Silver out 
of Lace and other ſuch mixtures 
wherein.it abounds, uſe to diſſolve 
itin Aqua fortis, and thenin the ſolu- 
tionleave Copper plates for a whole 


,night ( or many hours. ) But if you 


have a mind to ſee the Experiment 
without waiting ſo long, you may 
C imploy 
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imploy the way, whereby I-have of- 
ten quickly diſpatched it. + As ſoon 
then as T have diflolved a convenient 
quantity, which needs not bea great 
one, of Silverin cleanſed Aquafortis, 
I add twenty or twenty five times as 
much of either diſtilled water or rain 
water 3 (far though common water 
will ſometimes do well, yet it ſel. 
dome does ſowell5) and then into 
the clear (otution Ehang by a firing a 
"tlean pirce'of Copper, which wlll he 
preſently covered with little ſhinivp 
plates almoſt like ſcales of fiſh, which 
one may eaſily ſhake off and make 
room for more. And this may iljv- 
ſtrate what we formerly mentioned 
about the ſubſiding of metalline cor- 
puſcles,wher they convene 18 liquor, 
- wherein, whilſt they were diſperſed 
in very minute parts.,. they ſwam 
freely. For in this operation the 
little ſcales of Silver ſeemed to be 
purely metalline, and there 1s noſa- 
line Precipitant, as Salt of Tartar or | 
of Urine, imployed to make them | 
., * FS, - ſubſide. F 
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ſubſide. Upon'the ſame ground,Gold 
and Silver diſfolved in their-proper 
Menſtruums may be precipitated 
with running Mercury 3 and if a So- 
lation of blew Vitriol ( fuch as the 
Roman, Eaſt- Indian, or other ofthe 
like colours ) be made in water, a 
clean plate of Steel or Iron being im- 
merſed in it, will preſently be over- 
laid witha very thin cafe of Copper- 
which after a while will grow thick, 
er 5 but does not adhere to the iran 
ſolooſely as to be ſhaken off, - as the 
Precipitated filver newly mentio- 
ned may be from the Copper-plates 
whereto it adheres. And that in 

thefe operations the ſaline particles 

may really quit the diflolved body, 
and worki upon, the Precipitant 
may appear by the lately mentione 

praQice of Refiners, where the Aqua- 
fortis, that forſakes the particles of 
the filver, falls a working upon the 
copper-plates imployed about the 

Precipitation, and diſſolves ſo much 


| of them as to acquire the greeniſh 
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34 Of the Bechanical Canſes 
blew colour of a good folution of 
that metal. And. the Copper we 
can eaſily again without ſalts obtain 
by. Precipitation out of that liquor 
with irony; and that too, remaining 
diflolved in its place, we can preci- 
pitate with the taſtleſs powder of 
another Mineral. | 

Beſides theſe two ways of weak- 
ning the Menſtruum, namely, by 
mortifyiog its ſaline particles or ſe- 
ducing them to work on other be- 
dies, and.to forſake thoſe they firft 
diſſolved, there are ſome other ways 
of weakning the Menſtruum, 

A Third way of efteQing this,is by 
leſſening or diſturbing the agitati- 
onof the ſolvent. And indeed fince 
we find by experience, that- ſome 
liquors when they are heated, will 
either diſſolve ſome bodies they 
would not diſſolve at all when they 
were cold, or diſſolve them more 
powerfully or copiouſly when hot 
than cold 3 *tis not unreaſonable to 
ſuppoſe, that what conſiderably _ | 

Es 
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ſens that agitation of the parts ofthe 
Menſtruum that is neceſlary to the 
keeping the diſſolved body in the 
ſtate of. fluidity, ſhould occaſion the 
falling of it again to the bottom. In 
{low operations I could give divers 
examples of the precipitating power 
of Cold; there being divers foluti- 
onsand particularly that of Amber- 
greece, that I had kept fluid all the 
Summer, which in the Winter would 
ſubſide. And the like may be ſome- 
times obſerved in far leſs time in 
the ſolutions of Brimſtone made in 
certain oleaginousMenſtruums;and EF 
have now & then had ſome ſolutions, 
and particularly one ofBerzoin made 
in ſpirit of wine, that would fur- 
prize me with the turbidneſs (which 
begins the ſtate of Precipitation ) it | 
would acquire upon a ſudden change 
of the weather towards Cold,though 
it were not in the winter ſeaſon. 
Another way of weakening the 
Menſtruum and ſo caufing the Preci- 
pitation of a body diſlolved in it, is 
the 
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the diluting or leſſening the tenaci- 
ty of it, whether that cenacity pro- 
ceed from viſcolity or the compe- 
tent number and conſtipation of the 
parts. k 

Of this we have aninſtance in the 
Magiſteries ( as many Chymiſts are 
pleaſed to callthem) of-Jalap, Ben- 
Zzoin, and of divers others, Reſi- 
nous and Gummous bodies diſſolved 
in ſpirit of wine. For by the atiuſion 
of common water, the Menſtruum 
being too much diluted is not able 
to keep thoſe particles in the ſtate of 
fluidity, but muſt ſuffer them to _ 
fide, (as they uſually dointhe form 
of white powder, ) or, (as it may 
happen ſometimes,) makeſome parts 
emerge. Examples alſo of this kind 
are afforded us by the common pre- 
parations of Afercurivs Vite. For 
though in oil of Antimony, made by 
the Rectification of the butter, the 
ſaline particles are ſo numerous and 
keep ſo cloſe to one another, that 
they are able to ſuſtain the —_—_ 
nia 
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nial Corpuſcles they carried over 
with them jn Diſtillation, and keep 
them together with themſelves in 
the form of a liquorz yet when by 
the copious aftufion of the water, 
thoſe ſuſtaining particles are ſepara- 
ted and removed to a diſtance from 
each other, the Antimontal Cor- 
puſcles and the Mercurial (ifavy ſuch 
there were, ) being of a ponderous 
nature, will eaſily fublide into that 
Emetic powder, which, ( when well 
waſhed ) the Chymilſts Qatteriogly 
enough call Mercurias Vite. =? 

But here I muſt interpoſe an ad- 
vertiſement, which will help to ſhew 
us, how much Precipitations depend 
upon the Mechanical contextures of 
bodies. For, though not only in 
the newly recited examples, but in 
divers others, the affufion of water, 
by diluting the ſalts and weaken- 
ning the Menſtruum, makes the me- 
tall or other diſſolved body fall pre- 
cipitately to the bottom 3 yet if the 


ſaline particles of the ſolvent, and 
thole 
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thoſe of 'the body be fitted for fo 
ſtrict an union, that the Corpuſlcles 
.refultiog from their Coalitions will 
not ſo ealily'be ſeparated by the par. 
ticles of water, as ſuffer themſelves 
to' be carried up and down with 
them, whether becauſe of the mj- 
-nuteneſs of 'theſe compounded Cor- 
-puſcles, or becauſe of ſome congrui- 
'ty |betwixt' them and thoſe of the 
water 5 they will not be precipitated 
out of the weakened ſolution, but 
ſtill continue a part ofits as I have 
tryed partly with ſome ſolution of 
Silver and Gold, made in acid Men- 
ftruums, but' much more ſatisfaQo- 
rily in ſolutions. of Copper, madein 
the urinous: ſpirit of. Sal Armoniac. 
For, though that blew ſolution were 
diluted with many thouſand times as 
much diſtilled water as thediſlolved 
metal weighed; yet its ſwimming 
Corpuſcles did by their colour mani- 


feſtly appear -to be diſperſed through || 


the whole liquor. | 


CHAP. 
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CHAP. VII. 


UT, to proſecute our former 


diſcourſe, which we broke off ' 


afterthe mention of Mercurivs Vite, 
*twill now be ſeaſonable to add, that 
we have made divers other Precipi- 
tations, by the bare atfuſion of wa- 
ter, out of ſolutions, and ſometimes 
out of diſtilled liquors 3 which, for 
brevity ſake, There omit, that I may 
haſten to the laſt way I ſhall now 
ſtay to mention. 

Another way then, whereby Preci- 
pitations of bodies may be produced 
by debilitating the Menſtruum they 
ſwim in, isby leſſening the propor- 
tion of the Solvent to the Soluturn, 
without any evaporation of the li- 
quor, Theſe Jaſt words I add, be- 
cauſe that, when there is an 
obſtruction or any other expulſi- 
on of the Menſtruum by heat, if 
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41 Of the Pechanical Cauſes 
it be total, 'tis called Exſiccation, as 
when dry ſalt of Tartar is obtained 
from the filtrated Lixivinm of the 
calcined Tartarz and though the 
evaporation be not total, yet 
the effe&ts of it are not wont to 
be reckoned amongſt Precipitati- 
ons. And although the way, I am 
about to propoſe, if it be attentive. 
ly confidered, has much affinity with 
the foregoing, and the Phenomene 
may perhaps in ſome fort be reduced 
to themz Fet the inſtances that [ 
ſhall name, having not, that I know, 
been thought of by others, and being 
ſuch as every one would not deduce 
from what I have been mentio- 


ning, I ſhall add awordof the tn 


ducements I had to. make 'the ery- | 
als, as well as of the ſucceſs of } 


them. 


Conſidering then, that Water will | 
not diffolve Salts indefinitely , but | 
when it has received its due propor. þ 
tion, twill then diſſolve no more, 
but, if they be put into it, let _ | 
all F 
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fall to the ground and continue | 
undifſolved 5 and that 'if when: 

water Is ſatiated, any of the liquor 
be evaporated or otherwiſe waſted, 
it will 1n proportion let fall the falt 
it had already taken up; I conclu- 
ded, that if I could mingle with 
water any liquor, with which its 
particles would more readily aſloci- 
ate than with thoſe of Salt, the 
depriving the ſolution of ſo many 
of its aqueous particles would be 
equivalent to the evaporation of as 
much water or thereabouts, as they, 
by being united, could compoſe. 
Wherefore making a [;xivinm of di- 
ſtilled water or clean rain-water, 
and of Salt of Tartar ſoſtrong, that 
if a grain more were caſt in it, it 
would lie undifſfolved at the bot- 
tom3 I put a quantity of this fiery 
Lixivium into a ſlender cylindrical 
veſſel, till it had therein reached 
ſuch a height as I thought fit 3 then 
taking as much as I thought ſuffi- 
cient of ſtrong ſpirit of wine, that 
would 
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would burn every drop away, that 
ſo it might have no flegm nor wa- 
ter of its own, I poured this upon 
the ſaline ſolution, and ſhaking the 
liquors pretty well together to 
bring them to mix as well as I could, 
T laid the tube in a quiet place, 
and afterwards found, as I expected, 
that there was a pretty quantity of 
white ſalt of Tartar fallen to the 
bottom of the veſſel, which ſale had 
been meerly forſaken by the aque- 
ous particles that ſuſtained it be- 
fore, but forſook it to paſs into the 
ſpirit of wine, wherewith they were 
more diſpoſed to aſlociate them- 
ſelves 3 which I concluded, becauſe 
having, before I poured on this laſt 
named liquor, made a mark on the 
glaſs to ſhew how far the /;xivium 
reached, I found ( what I looked 
for ) that after the Precipitation, the 
Lixivium, that remained yet ſtrong 
enough to continue unmixed with 
the incumbent ſpirit, had its ſurface 


not where the mark ſhewed it had | 


been 
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been before, but a conſiderable di- 
ſtance beneath it, the ſpirit of wine 
having gained in extent what it loſt 
in ſtrength by receiving ſo many 
aqueous particlesinto it. I choſe to 
make this tryal rather with a Lixz- 
viani of Salt of Tartar than with 
oyl of Tartar per Deliquium, be- 
cauſe in this laſt named liquor 
the aqueous and faline particles are 
more cloſely combined and thete- 
fore more difficult to be ſeparated 
than I thought they would bein a 
Lixivinm haſtily made, though very 
firong. And though by much agr- 
tation I have ſometimes obtained 
fome ſalt of Tartar from the above- 
mentioned oilz yet the experiment 
ſucceeded nothing hear ſo well 
with that liquor as with a Lixivinm. 

I made alſo the like tryal with ex- 
ceedingly dephlegmed ſpirit of wine, 
and as ſtrong a Brine as I could 
| Take of common ſalt diſſolved with- 
{ out heat in common water; and I 
| thereby obtained no deſpicable pro- 
| Portion of finely figured ſalt, that 
| D Was 
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was let fall to the bottom. But this 
experiment, to be ſuccesful, requires 
greater care in him that makes it, 
than the former needs. 

To confirm, and ſomewhat to 
vary this way of Precipitation, I 
ſhall add, that having made a clear 
ſolution of choice Gum Arabic in 
common water, and poured upon it 
a little high reCified ſpirit of wine, 
on this occaſion there was alſo 
made, and that 1n a trice, a copious 
precipitation of a light and purely 
white ſubſtance not unpleaſant to 
behold. And for further Confirma- 
tion I diflolved a full proportion of 
Myrrhe in fair water, and into the 
filtrated ſolution, which was tran- 
ſparent, but of a high brown colour, 
I dropt a large proportion ( which 
Circumſtance 1s not to be omitted) 
of carefully dephlegm'd ſpirit of 


wine, which according to expeda- | 
tion made a copious Precipitate of | 
the Gum. And theſe inſtances | F 
the rather ſet down in this place, | 
Secauſe they ſeem to ſhow , that | 

i ſimple | 
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fimple water is a .real Menſtruum, 
which may have its diſſolving and 
ſuſtaining virtue weakened by the 
acceflion of Liquors, that are not 
doubted to be much ſtronger than it, 
By ſpecifying the hitherto menti- 
oned wayes, whereby Precipitations 
may be Mechanically performed 
and accounted for, I would by no 
means be thought todeny, that there 
may be ſome omitted here, which 
either others that (hall conſider 
the matter with more attention, 
orl my ſelf, if Iſhall have leiſure to 
do it, may think on. For I propoſe 
theſe but as the chiefthat occurr to 
my preſent thoughts; and I forbear 
to add more inſtances to exemplifie 
them, becauſe I would not injure 
ſome of my other papers ,that have 
a greater right to thoſe Inſtances. 
Only this I ſhall note in genera], that 
the Doftrine and Hiſtory of Preci- 
pitations, if well delivered, will be 
a thing of more extent and moment 
than ſeems hitherto to have been 
imagined 3 ſince wot only ſeveral of 
D 2 the 
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the changes in the: blood and other 
liquors. and juices - of the humane 
body may thereby be the better un- - 
derſtood 3 and they prevented; or 
their ill conſequences remedied z 
but in the practical part of Minera- 
logy divers uſefull things may pro- 
bably be performed by the afliſt- 
ance of ſuch a Doctrine and Hiſto- 
ry- To keep which conjeQture 
from ſeeming extravagant, I fhall 
only here intimate, that 'tis not a- 
lone in bodies that are naturally 
or permanently liquid, but in thoſe 
ſolid and ponderous bodies, that are 
for a ſhort time made ſo by the 
violence of the fire, that many of 
the things ſuggeſted by this Do- 
Arine may have place. For whilſt 
divers of thoſe Bodies are in fuſion, 
they may be treated as liquors 3 and 
metalls, and perhaps other hetero: 
geneous bodies may be obtained 
from them by fit though dry Pre- 
cipitants, as in ſome other writings 
I partly did, and. may elſewhere yet 
further, declare. | 
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ADVERTISEMENT. 
Concerning the following - 


NOTES 


Abow OCCULT 


QUALITIES: 


HE following Papers ( about 
Magnetiſm and Eledricity ) 

would appear with leſs diſad- 
vautage, ifthe Author's willingneſs and 
Promiſe, that this Tome ſhould be fur- 
niſhed with notes about :ſome Occult 
Qualities, as well as about divers ſorts of 
thoſe that are preſumed to be Manifeſt, 
did not prevail with him to let the enſu- 
ing Notes appear without thoſe about 
the Pores of Bodies and Figures of 
Corpyfalee, that ſhould have preceded 
them, and ſome others that ſhould haze 
A 2 accom” 


Advertiſement. 


accompanied them. But the Author 
choſe rat her to- venture theſe Papers 
abroad in the Condition, ſuch "as tis, © 
they now appear in, than make thoſe 
already printed about manifeſt Duali- 
ties ſtay longer for Acceſſnons, which 
ſome troubleſome Accidents will not 
ſuffer him to haſten to the preſs and 
without which, henow fears this Tome 
may ſwell to a more than competont 
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Experiments and Notes 


ABOUT THE 
Mechanical Production. 


QF 


MAGNETICAL 
QUALITIES. 


Tus the vertues of the 
Loadſione be none of the 
leaſt famous of Occult Quali- 
ties, and are perhaps the moſt juſtly 
admired 3 yet ſhall venture to offer 
ſomething to make it probable, that 
ſome, even of theſe, may be in- 
troduced into bodies by the pro- 
duftion of Atchanical changes in 

them. | 
To make way for what Iam to 
deliver to this purpoſe, it will be ex- 
A 3 pedient 


2 Df the Pechavical Pzoducion 
pedieat to remove that general and 
ſertled prejudice, that has kept men 


iran Go wack, 39 thang ag of, any 
Mechanical account of Magneriſms, 


which is a b&ief; thatthelſe Qualities 
do immediately. flow from the Sub. 
ftdntid! Forts bf ' tht! Loadtone , 
whoſe abſtruſe nature 1s diſpropor- 
tionate to our underſtandings. But 
 .f 4, 3 ; Wor my'papt,'l con- 
EXPER. I. — ſee noneceſlity 
3,5 © 7+ Pf admitginggins (1 
fr+dn & far ike, th&.a Tikes of 
Steel fitly ſhaped and well excited, 
will, ike 8 Load{bone, have atode- 
termigate Poles, amd with them 
point #t&he North and South; twill 
flraw enber picces wf.lron apd Steel 
tolit, and which tis more, cammuni- 
zate to them the ſame kipd, though 
not AMlegrer, af attragive apd dire- 
Fine wertpe it had it ſelf, and wil 
mofſlels vhelp faculties not v7 Sight 


and tranſient impreſſions, but as ſuch 


deved: ang iguraple Powers that it 
Way Tehasn than tar many Peas if 
#he [-padſtone, to which it 


as been 
duly 


duly applied, were vigorous enough? 
Of which ſort I remember I have 
ſeen one (and made ſome tryals 
with it ) that yielded an income to 
the owner, who received money 
from Navigators and others forſut- 
fering them to touch their needles, 
{words, knives &c. at his excellent 
Magnet. Now, in a piece of ſteel 
or iron thus excited, 'tis plain, that 
the Magnetic operations may be re- 
gularly performed for whole years, 
by a body, to which the form of a 
Leoadſtone! does not belong, lince, 
as It had its own form - before, ſo. it 
retains the. ſame ſtill, continuing as 
malleable, fulible 8c. as an ordinary. 
plece of the ſame metal unexcited-: 
ſo that, if there be introduced: a fit. 
diſpoſition into the-internal parts of 
the metal by the ation of the Load- 
ſtone, the metal, continuing of the 
ſame Species it was before, will need. 
nothing ſave. the'continuance of that 
acquired diſpoſition to be cap-ble 
of, performing Magnetical Operait- 
ens and if this diſpoſition or inter- 
A 4 nal 


4 of the Bechanical P2oduction 
nal conſtitution of the excited iron 
be deſtroyed, though the form of 
the metal be not at all injured, yet 
the former power of Attraction 

ſhall be aboliſhed, 
EXPER. 11. as appears when an 

excited iron 1s made 
red hot in the fire, and ſuffered to 
cool again, > | 


And here pive me leave to take 
notice of what I have elſewhere re- 
lated to another purpoſe, namely 

that a Loadſtone 
EXPER, 111, may (as I have 

more than once 
tryed) be eaſily deprived by ig- 
nition of its Power of ſenſibly at- 
trafting Martial bodies, and yet be 
ſcarce, if at all, viſibly changed, but 
continue a true Loadſtone in other 
capacities, which, according to the 
vulgar Philoſophy ought to depend 
upon its S»bſtartial Form, and the 
Loadſtone thus ſpoiled may, not- 
withſtanding this Form, have its | 
Poles altered at pleaſure like a | 
piece | 


of Pagnetilm. = 
piece of Ironz as I have elſe- 
where particularly declared. 

And I will confirm what I have 
been ſaying with an experiment that 
you do not perhaps expe 3 namely, 
that though it be generally taken 
for granted ( withqut being contra- 
dicted that I know of by any man) 
that, in a ſound Load(tone, that has 
never been injured by the fire, not 
only the attradtive Power, but the 
particular Vertue that it has to 
point conſtantly, when left to it 
ſelf, with one of its determinate ex- 
treams to one determinate pole, 
flowes immediately from the ſub- 
ſtantial or at leaſt effential- Form 3 
yet this Form remaining undeſtroy- 
ed by Fire, the Poles may be chan- 
goed, and that with eaſe and ſpeed. 
For among my notes about Magne- 
tical Experiments, whence I bor- 
row ſome paſlages of this paper, I 
find the following Account, 


Ex- 
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"EXPER, IV. 


O ſhew that the virtue that a 
.. Loadſtone hath by this deter- 
minate Pole or Extream toattraq, 
for example, the South-end of a poi- 


ſed needle, and with the oppoſite 


extream or Pole the North-end of 
the ſameneedle, I made among other 
tryals the following Experiment. 
Taking a very ſmall fragment of 
a Loadſtone, I found, agreeably to 


my conjecture, that by applying 


ſometimes one Pole, ſometimes the 
other, tothat poleof ( aſmall but) a. 
very vigorous Load(tone that was 
6s far. my purpoſe, Icould at plea- 
ſare, in a few minutes, change the 
Poles of the little fragment, as [1 
tryed by ks aperations upon a needle 
- poiſed z though by applying 
3 fragment a pretty deal higger. (for, 
in it ſelf « appeared very mall, L 
was not able in far more hours than 
I employed minutes before, to make 
apy ſ{cnfible change of the Poles. 

| This 
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This ſhort Memorial being added 
to the pretedifig part of this dif 
contſe, will, Thope, ſatisfie you, that 
tow unanimouſly ſo ever men have 
deduced al - magnetick operations 
from'the fort of the Loadſtone z 
yet' ſome Itfternal change of potes 
or fome other Mechanical alterati- 
oftsor inward diſpoſition, either of 
the” excited 'Tron or of the Load- 
ſtorie it felf; may ſuffice tro make a 
body capable or uncapable bf exer- 
cifiny ſome determinate magnetical 
operations 5- which may mvite you 
to caſt a more anprejudiced eye up- 
on thoſe few particulars, I ſhall now 
ſubjoin to make it probable, chat 
even Magnetical - Qualities may be 
Mechanically protuced or altered. 


EXPER. V. 


FT Have often obſerved in the 
J s "of Artificers, as Smiths, 
Tarners of metals &c. that, when 
bardened and well rempered toots 
are well heated by Atrrition, if 
| . Whileſt 
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whileſt they are thus warmed you 
apply them. to: filings or chips, as 
they call them, 'or qhin {fragments of 
Steel or Iron, they will take them 
up, asif the inſtruments were touch- 
ed with a Loadſtone : but as.they 
will not do fo, unleſs they be thus 
excited by rubbiogtill they be warm- 
ed, by which meansa greater com- 
motion is made in the inner parts 
of he Steel ſo neither would they 
retain ſo vigorous a Magnetiſm 
as to ſupport the little frap- 
ments of Steel that ſtuck to then 
after they. were grown cold x 
gain. . Which may be confirmed by 
what, if. I much miſremember not, 
I ſhewed ſome Acquaintances of 
yours 3: Which was, that, by barely 
rubbing a convent 
EXPER. /I. ently ſhaped piece 
of Steel againſt the | 
floor till it had gained a ſufficient 
heat, it would whileſt it continu- F 
ed fo, diſcover a manifeſt, though | 
but faint attractive power, which | 
vaniſhed together with the adventt- F 
eaves Heat, EX- | 


_ ofPagnetiſm.- 


EXPER. VII. 


E elſewhere obſerve, which 
perhaps you alſo may have 

done, that the Iron bars of windows, 
by having ſtood very long in an 
erected poſture, may at length grow 
Magnetical, ſo that, if you apply the 
North point of a poiſed and exci- 
ted Needle to the bottom of the 
Bar, it will drive it away, & attract 
the Southern 3 and if you raiſe the 
magnetick needle to the upper part 
of the Bar, and apply it as before, 
this willdraw the Northern extream, 
which the other end of the bar ex- 
pelled 5 probably becauſe, as 'tis 
elſewheredeclared, the bar is intra&t 
of time, by the continual ation of 
| the Magnetical efluvia of the Tar- 

| raqueous Globe, turned into a kind 

| of Magnet, whoſe lower end becomes 
| the North-pole of it, and the other 

| the Southern. Therefore accor- 

-, | ding to the Magnetical Laws, the 
| former muſtexpel the Northern ex- 


fream 
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tream of the Needle, and the later 


draw It. 


EXPER. VII 


Have fqund indeed, and I ques 
ſtian not but othex obſervers 
may have done fo too, that, if a bar 
of Iron, that has ngt ſtood lang jg 
aq erected poſture, be buy helg pet- 
pendicutar, the forementioned ex- 
periment will fugceed, (Cproþbabl up- 
on fuich an agcount as that FT have 
fately intimated : ) But then this vir- 
tyue, diſptayed by the extreams of 
the bax of fron, wilt not be at all 
ermanent, but ſo, tranſient, that, 
Phe bar be but inverted and held 
again upright, that end which juſt 
befgre was the u permaſt, and grew 
the north-epd of the needle , will 
now beigg lowermoſt, drive it away, 
which, as was lately obſerved, wll 


not happen toa bar which hag been | 
ſome years or other eqmpetent time 
kept in the ſame Pofttiog, So hay, | 

fince | 


/ 


lf 
'Y | 
A 
Df 
e | 


fince length of time is requiſite: to 


make the verticity of a bar of Iron 


ſo duxable & conſtant, that the ſame 
extream will have the ſame virtues in 


reference to the Magnetical needle, 


whether you make it the upper end 
or the lower end of the bar, it ſeems 
not improbable to me, that by 
length of time the whole Magnetick 
virtue of this Iron may be increaſed, 
and conſequently ſome degree of at- 
tration acquired. | 

And by this Conſideration I ſhall 
endeavour to explicate that ſtrange 
thing, that is reported by ſome 
dons to have happened in 1taly; 
where a bar of Iron 1s affirmed to 
have been converted into a Load- 
ſtone, whereof a piece was kept a- 
mong other rarities in the curious 
Aldrovandus his Muſeam Metallicurs 
For conſidering the-greatneſs of its 
Specific Gravity, the malleableneſ(s 
and other properties, wherein Iron 
differs from Loadſtone, I cannot caft- 
ly. believe, that, by fuch a way avis 
mentioned, a metal ſhould be turned 
Intcy 
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into a ftone, Andtherefore, having 
conſulted the book it ſelf, whence 
this Relation was borrowed, I found 
the ſtory imperfeRly enough delive- 
red: Thechicfeſt and cleareſt thing 
in it being, that at the top of the 
Church of Arimini a great iron-bar, 
that was placed there to ſupport a 
Croſs of an hundred pound weight, 
was at length turned into a Load- 
ſtone. But whether the reality of 
this tranſmutation was examined, 
and how it appeared that the frag- 
ment of the Load(ſtone preſented to 
Aldrovandus was taken from that 
bar of Iron, I am not fully ſatisfied 
by that Narrative. Therefore, when 
I remember the great reſemblance ] 
bave ſometimes ſeen in colour, be- 
ſides other manifeſt Qualities, be- 
twixt ſome Loadſtones and ſome 
courſe or almoſt ruſty Iron, I am 
tempted to Conjecture, that thoſe 
that obſerved this Iron-bar when 


broken to have acquired a ſtrong | 
Magnetical virtue, which they | 
dreamed not that tra&t oftime might | 
com- þ 
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communicate to it, might eaſily be 
perſwaded, by this virtue and the re- 
ſemblance of colour, that the Iron 
was turned into Loadſtone : eſpe- 
cially they being prepoſicſs'd with 
that Ariſtotelian Maxim, whence our 
Author would explain this ſtrange 
Phenomenon, that inter Symbolam ha- 
bentia facilis eſt tranſmutatio. 

Bur, leaving this as a bare conje- 
fare, we may take notice,that what 
virtue an oblong piece of Iron may 
need a long tratt of time to acquire, 
by the help onely of its poſition, may 
be imparted toit in a very ſhort time, 
by the intervention of ſuch a nimble 
agent, as the fire. As may be often, 
though not always, TO 
obſerved in Tongs, EXPER. IX, 
and ſuch like Iron 
Utenfils, that, having been ignited, 
have been ſet toxod), leaning againſt 
ſome wall or other prop, that kept 
them in an erefted poſture, which 
makes it probable that the great 


' cominotion of the parts, made by the 


vehement heat of the fire, diſpoſed 
B the 
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the Iron, whilſt 1t was yet ſoft, and 
had its pores more lax, and parts 
more pliable, diſpoſed it, I ſay, to re- 
ceive much quicker impreſſions from 
the Magnetical effluvie of the Earth, 
than it would bave done, if it had 

ſtill been cold, 
EXPER. X, And'tis very ob- 

ſervable to our 
preſent purpoſe, what differing ef: 
fects are produced by the operation 
\ of the fire, upon two Magnetick bo- 
dies according to their reſpeCtive 
conſtitutions. For, by keeping a 
Loadſtone red-hot, though you cool 
it afterwards 1n a perpendicular poc- 
ſture, you may deprive it of its for- 
mer power of manifeſtly attracting: 
But a bar of Iron being ignited, and 
ſet to cool perpendicularly , does 
thereby acquire a manifeſt verticity, 
Of which differing events I muſt not 
now ſtay to inquire, whether or no 


the true reaſon be, That the peculiar 
Texture or internal conſtitution that Þþ 
takes a Loadſtone ſomewhat more | 


than an ordinary Ore of Iron,(which 
metal, 
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of Dagnetilm, IS 
metal, as far as I have tried, 1s the 
uſual ingredient of Loadſtones) be- 
ing ſpoiled by the violenceof the fire, 
this rude Agent leaves it inthe con» 
dition of common Iron, or perhaps 
of ignited Iron-ore : whereas the 
fire does ſoften the Iron it ſelf 
(which is a metal not an Ore) agita- 
ting its parts, and making them the 
more flexible, and by relaxing its 
pores, diſpoles it to be eafily and 
plentifully pervaded by the Magne- 
tical ſteams of the Earth, from which 
it may not improbably be thought to 
receive the verticity it acquiresz and 
this the rather, becauſe, as I have 
often tryed, and | 
elſewhere mention EXPER. XAT. 
ed, if an oblong | 
Load(tone, once ſpoild by the fire, 
be.thorowly ignited and cooled et- 
ther perpendicularly, or: lying hori- 
Zontally North and South, it will, as 
well as'a piece of Iron handled after 
the ſame manner,be made to acquire 
new poles, or ehange' the old ones, 


as the skilful experimenter pleaſes. 
B, 2 But 
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But whatever be the true cauſe -of 
the diſparity of the fires operation 
upon a ſound Loadltone and a bar of 
Tron, the effe& ſeems to ſtrengthen 
our conjecture, That Magnoetical o- 

echanical Principles, And I hope 
you will find further probability ad- 
ded to it, by ſome Phznomena reci- 
ted in another paper, to which 1 
once committed ſome promiſcuous 
Experiments and Obſervations Mag- 
netica], | 


EXPER. XIt. 


F I may be allowed to borrow an 
Experiment from a little Trad * 

* Relating to the that yet ly es by me, 
Magnetiſm of the and has been ſeen but 
|—_ by two or three friends, 
it may be added to the inſtances al- 
ready given about the production of 
Magnetiſm. For in that Experiment 
I have ſhewn, how having brought a 
good piece of a certain kind of Eng- 
liſh 0ker, which yet perhaps _ no 
ES f | tter 
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fitter than other, to a convenient ſhape, 
chough, till it was altered by the fire, it 
diſcovered no Magnetical Quality; yet af- 
ter it had been kept red-hot in the fire 
and was ſuffered to cool in a convenient 
poſture, It was enabled to exerciſe Magne- 
tical operations upon a pois'd Neecle. 


EXPER. XIII. 


S for the Abolition of the Magneti- 
A cal vertue in a body endow'd with 
it, it may be made without deliroying the 
Subſtantial or the Eſſential Form «of the 
body, and without ſenſibly adding, dimi- 
niſhing, or altering any thing in reference 
to the Salt, Sulphur and Mercury, which 
Chymiſts preſume Iron and Stcel, as well 
as other mixt bodies, to be compoſed of. 


For it has been ſometimes obſerved, that © 


the bare continuance of a Loadſione it (elf 
in a contrary poſition to that, which , 
when freely placed,it ſeems to effec, has 
either corrupted or ſenſibly lefſened the 
vertue of it. What I formerly obſerved 
to this purpoſe, I elſewhere rclatc, and 
fince that having a Loadſione, whoſe vi- 
gor was look'd upon by skilful perſons as 
very extraordinary» and which, whilſt it 
was in an Artifhcers hand, was therefore 
held at a high rate, I was caxcful, being 


by 
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by ſome occaſions call'd out of Loxdox, to 
lock it up, with ſome other rarities, in a 
Cabinet, whereof I took the key along 
with me, and ftill kept it in my own 
Pocket. But my itay abroad proving much 
longer than I expected, when, being re- 
turned to Loxdon, 1 had occafion to make 
uſe of this Loaditone for an Experiment, 
I found it indeed where I left it, but fo 
exccedingly decayed, as to its attraftive 
power, which I hid formerly examin'd 
by weight, by having laina'moſta ycarin 
an inconvenient poſture, that if it had not 
been for the circumſtances newly related, 
I ſhould have concluded that ſome body 
had purpoſcly got it out in my abſence, 
and ſpoiled it by help of the fire, the ver- 
tue being ſo much impaired, that I cared 
little to employ it any more about confi- 
 derable Experiments. 

EXPER. XIV. Andthis corruption of 
Pots theMagnetical vertue, 
which m:y in tra& of time be made in a 
Loadfione it ſelf, may in a trice be made 
by the help of that Stone in an excited 
Needle, For *tis obſerv*d by Magnetical 
Writers, and my own Trials purpofely 
made have aſſured me of it, that a well 
pois?d Needle, being by the touch of a 
good Loadfione, excited and brought to 
turn one of its ends tothe North and the 
othes 
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other to the South, it may by a contrary 
touch of the ſame Loadftone be deprived 
of the faculty it had of direQing its de- 
terminate extreams to determinate Poles, 
Nay, by another touch (or the (ame, and 
even without immediate Contact, if the 
Magnet be vigorous enough) the Needle 
may preſently havc its dire&ion fo chan- 
ged, that the end, which formerly poin- 
tcd to the North pole, ſhall now regard 
the South, and the other end ſhall initead 
of the Southern, relpe& the Nerthen pole. 


EXPER. XV. 


ND to make it the more probable, 

that the change of the Magnetiſm 
communicated to Iron may be produc'd 
at leafi in good part by Mechanical ope- 
rations, procuring ſome change of texture 
inthe Iron I ſhall ſubjoyn a notable Ex- 
periment of the ingenious Do@or Power, 
which when I heard of, I tryed as well as 
I could; and though, perhaps for want of 
conveniency, I could not make it fully an- 
ſwer what it promiſcd, yet the ſucceſs of 
the trial was contiderable enough to make 
it pertinent in this place, and to induce 
me to think, it might yet better ſucceed 
with him, whoſe Experiment, as far as it 
concerns iy preſent purpoſe, imports,that 


if 


» þ 
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by ſome occaſions call'd out of Londox, ta 
lock it up, with ſome other rarities, in a 
Cabinet, whereof I took the key along 
with me, and ftill kept it in my own 
Pocket. But my tiay abroad proving much 
longer than I expected, when, being re- 
turned to London, I had occafion to make 
uſe of this Loadttone for an Experiment, 
I found it indeed where I left it, but fo 
exccedingly decayed, as to its attraftive 
power, which I had formerly examjn'd 
by weight, by having laina'moſta yearin 
an inconvenient potture, that if it had not 
been for the circumſiances newly related, 
I ſhould have concluded that ſome body 
had purpoſcly got it out in my abſence, 
and fpoiled it by help of the fire, the ver- 
tue being ſo much impaired, that I cared 
little to employ it any more about confi- 
 Cderable Experiments. 

EXPER. XIV. Andthiscorruption of 
OO the Magnetical vertue, 
which m:.y in tract of time be made in a 
Loadfione it ſelf, may in a trice be made 
by the help of that Stone in an excited 
Needle, For *tis obſerv*d by Magnetical 
Writers, and my own Trials purpoſely 
made have afſured me of it, that a well 
pois'd Needle, being by the touch of a 
good Loadftone, excited and brought to 
turn one of its ends tothe North and the 
oth: 
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other to the South, it may by a contrary 
touch of the ſame Loadftone be deprived 
of the faculty it had of direding its de- 
terminate extreams to determinate Poles, 
Nay, by another touch (or the (ame, and 
even without immediate Contact, if the 
Magnet be vigorous enough) the Needle 
may preſently have its dire&ion ſo chan- 
ged, that the end, which formerly poin- 
ted to the North pole, ſhall now regard 
the South, and the other end ſhall initead 
of the Southern, re{pe& the Nerthen pole. 


EXPER. XV. 


ND to make it the more probable, 

that the change of the Magnetiſm 
communicated to Iron may be produc'd 
at leati in good part by Mechanical ope- 
rations, procuring ſome change of texture 
inthe Iron I ſhall ſubjoyn a notable Ex- 
periment of the ingenious Door Power, 
which when I heard of, I tryed as well as 
I could; and though, perhaps for want of 
conveniency, I could not make it fully an- 
ſwer what it promifcd, yet the ſuccels of 
the trial was confiderable enough to make 
it pertinent in this place, and to induce 
me to think, it might yet better ſucceed 
with him, whoſe Experiment, as far as it 
concerns wy preſent purpoſe, imports,that 


if 


20 . Dfthe Pechantcal, &c: 
if a Puncheon, as Smiths call it, or a Rod 
of Iron, be, by being ignited and ſuffered 
to cool North and South, and hammered 
at the ends, very manifeſtly endow?*d with 
Magnetical vertue, this vertue will ina 
trice be deſtroyed, by two or three ſmarr 
blows ofa ſtrong hammer upon the middle 
of the oblong piece of Iron. 

But Magnetiſm: ſo fertile a SuabjeR,that 
if I had now the leiſure and conveniency 
to range among Magnetical Writers, L 
ſhould fcarce doubt of tinding, among 
their many Experiments and Obſeryati- 
ons, divers that might be added to thoſe 
above delivered, as being eaſily applicable 
to my preſent Argument. And I hope 
you will find farther probability added to 
what has been ſaid, to ſhew, that Magne- 
tical operations may much depend upon Me- 
chanical Principles, by ſome Phenomena re- 
cited in another Paper, to which I once 
committed ſome promiſcuous Experiments 
and Obſervations Magnetical. 
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Hat 'tis not neceſſary to be- 

lieve Ele&rical Attraction 

( which you know is gene- 

rally liſted among Occult Qualities ) 
to be the efiet of a naked and ſoli- 
tary Quality flowing immediately 
from a Subſtantial Form 3 but that it 
may rather be the effect of a Materis, 
al Efluvium, itfſuing from, and res, 
turning to, the Electrical Body (and 
A 2 per- 
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perhaps in ſome caſes afliſted in its 
Operation by the external air) ſeems 
agreable to divers things that may 
be oblerv'd in ſuch Bodies and their 
manner of aCting. —- 

"There are differing Hypotheſes 
( and all of them Mechanical, pro- 
pos'd by the Moderns) to folve the 
Phxnomena of Electrical AttraQion. 
Of theſe Opinions the Firſt is that 
of the learned Jeſuite Cabews, who, 
though a Peripatetick and Commen- 
tator on Ariſtotle, thinks the draw- 
ing of ligne Bodies by Jet, Amber, 
$8&c. may be accounted for,by ſuppo- 
ſing, that the ſtcams thar iſſue, or, it 
I may fo ſpeak, fally, out of Amber, 
When heated by rubbing, diſcuſs and 
expel] the neighbouring air 3 which 
after it has deen driven off a little 
way, makes as it were a ſmall whirl- 
wind , becauſe of the refiſtance it 

finds from the remoter air , which 

has not been wrought on by the E- 

leqrical Steams 3 and that theſe, 

fhrinkiog back ſwiftly enough to the 

Amber, do' in their returns bring #- - 
COTE. > : x \ . long 
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long with them ſuch light bodies as 
they meet with in their way. On 
occafion of which Hypotheſffs I ſhall 
offer it to be conſider'd ; Whether 
by the gravity of the Atchoſpheti- 
cal- Air , ſurmouriting the Specifick 
Gravity of the little and rarifi'd At- 
moſphere;made about the Amber by 
its emiſſions; and comprifing the 
light Body faſten'd on by them , the 
Attraction may not in divers caſes be 
either cauſed or promoted. 

Another Hypotheſis is that ptopo- 
ſed by that Ingenious Gentleman Sir 
Kenelm Digby, and embraced by the 
very Learned Dr. Brownt, ( who 
ſeems to make our Gilbert himſelf to 
have beer of it ) and divers other 
fagacious men. Arid according tb 
this Hypotheſis, the Amber, or other 
Elecrick , being chaf'd or heated, 
1s made to emit certain Rayes of 
Files of unfuous Steams ,. which, 
when they come to be a little cool'd 
by the external air, ate ſomewhat 
tondens'd, and having loſt of. theit 
forther agitation, ſhrink back to the 
A3 body 
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. body whence they fſallied out, and 
carry with them thoſe light bodies, 
that their further ends happen to ad- 
- here to; at the time of their Retra- 
ion: As when a drop of Oyl or 
' Syrup hangs from the end of a ſmall 
ſtick, if that be dextroufly - and 
cautiouily ſtruck , the viſcous ſub- 
ſtance will, by that impulſe, be 
{tretch'd out, and preſently retreat- 
Ing, will bring along with it the duſt 
or other light bodies that chanced 
to ſtick to the remoter parts of 

It, 
And this way of explaining Ele- 
Erical Attraftions 1s employ'd alſo ' 
by the Learned Gaffendss , who 
addes tot, that theſe Ele&rical Rays 
(if they may be ſo call'd) being 
emitted ſeveral ways., and conſe- 
quently croſiing one another, get in- 
to the pores of the Straw, or other 
light body to be attracted , and by 
means of their Decuſlation take the 
faſter hold oft, and have the greater 
| force to carry it along with them, 
when they ſhrink back to the _ 
; Jer 
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ber whence . they were emitted. 

. A third Hypotheſts there 'is, which 
was deviſed by the Acute Carreſſus, 
who diſlikes the Explications of o- 
thers, chiefly becaule hethinks them 
not . applicable. to Glaſs, which he 
ſuppoles unfit to ſend forth Efiluvia, 
and which is yet an Electrical body 3 
and therefore attempts to account 
for Electrical Attractions by the in- 
tervention | of certain particles, 
ſhap'd almoſt like ſmall - pieces of 
Ribbond, which he ſuppoſes to be 
form'd of this ſubitle matter har- 
bour'd in. the pores or creviſes of 
Glaſs. But this Hypotheſis , though 
ingenious in it ſelt, yer depending 
upon the knowledge of divers of 
his peculiar Principles, I cannot in- 
telligibly propoſe it in few words, 
and therefore ſhall re- 
fer you to himſelf for , 
araccount of it; which 
I the leſs ſcruple to do, becauſe 
though it be not unworthy of the 
wonted Acuteneſs of the Authour, 
yet he ſeems himſelf to donbr, whe- 
A 4 ther 
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ther it will reach all Ele&rical Bo« 
diesz and it ſeems to me, that the 
reaſon why he rejefts the way of 
explicating Attraftion by the Emiſ- 
ſion of the finer parts. of the at- 
trahent (to which Hypotheſfs, if it 
be rightly propoſed, I confeſs my 
ſelf very inclinable) its grounded 
upon a miſtake, which ; though a 
Philoſopher may , for want of Ex- 
perience In that Particular, without 
difparagement fall into, is never- 
theleſs a miſtake. For whereas our 
excellent Author ſays, that Ele@rical 
Effinvia, ſuch as are ſuppoſed to be 
emitted by Amber, Wax, &c. can- 
not be imagin'd to proceed from 
Glaſs, I grant the Suppoſition to 
be plauſible, but cannot allow it to 
be true. For as ſolid a body as Glaſs 
1s, yetif you but dextrouſly rub for 
two or three minutes a couple of pie- 
ces of Glaſs againſt one another, you 
will find that Glaſs is not onely capa- 
ble of emitting Effinvia, but ſuch 
ones as to be odorous, and ſometimes 
to be rankly ſtinking. 2 
ut 
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Butt is not neceſlary, that in this 
Paper, where I pretend not towrite 
Diſcourſes but Notes, I ſhould con- 
fider all that has been, or I think 
may be, ſaid for and againſt each of 
the above-mentioned Hypotbeſes 5 
ſince they all agree in what is ſuffici- 
ent for my preſent purpoſe, namely, 
that Eleqrical Attractions are not 
the Effects of a meer Quality, but 
of a Subſtantial Emanation from 
the attracting Body : And 'tis plainz 
that they all endeavour to ſolve the 
Phenomena in a Mechanical way, 
without recurring to Subſtantial 
Forms, and inexplicable Qualities, 
or ſo much as taking notice of the 
Hypoſtatical Principles of the Chy- 
miſts Wherefore it may ſuffice in 
this place, that I mention ſome Phe- 
roena that in general make it pro- 
bable, that Amber, &c. draws ſuch 
light Bodies,as pieces of Straw,Hair, 
and the like, by vertue of ſome Me- 
chanical Afﬀections either of the at- 
trafting or of the attracted Bodies, 
or of both the one and the other. 

I, The 
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x. The firſt and moſt general Ob- 
ſervation is, That Elecrical Bodies 
draw not unleſs they be warm'd ; 
which Rule though I have now and 
then found to admit of an Exception, 
( whereof I elſewhere offer an ac- 
count,) yet, as to the generality of 
common Electricks, it holds well e- 
nough to give much countenance to 
our Doctrine, which teaches the ef- 
fects of Eledrical Bodies to be per- 
form'd by Corporeal Emanations. 
For 'tis known , that Heat, by agi- 
rating the parts of a fit Body, ſolicites 
it as 1t were to ſend forth its Effluvia, 
as is obvious 1n odoriterous Gums 
and Perfumes, which, being heated, 
ſend forth their fragrant (teams, both 
further and more coptouſly than o- 
therwiſe they would. 

2. Next, it has been obſerv'd, that 
Amber, &c. warm d by the fire, does 
not attract ſo vigoronlly, as if it ac- 
quire an equal degree of heat by 
being chaft'd or rub'd : So that the 
modification of motion in the inter- 
nal parts, and 1n the Emanations of 
the 
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the Amber, may, as well as the de- 
gree of it, contribute to the AttraCti- 
on. And my particular Obſervati- 
ons incline me to adde, that the cf- 
fe& may oftentimes be much pro- 
moted , - by employing both theſe 
ways ſucceſlivelys as I thought I ma- 
nifeſtly found when I firſt warm'd 
the Amber at the fire, and preſent- 
ly after chaf'd it a liitle upon a piece 
of cloth. For then a very few rub. 
bings ſeem d to excite it more than 
many more would otherwiſe bave 
done: As if the heat of the fire 
had put the parts into a general, bur 
confus d, agitationz to which 'twas 
ealie for the ſubſequent Attrition 
( or Reciprocation of Preſſure) to 
give a convenient modification in a 
Body whoſe Texture diſpoles it to 
become vigorouſly Electrical. 

3. Another Obſervation that is 
made about theſe Bodies, is, That 
they require Terlion as well as At-. 
trition 5 and though I doubt whether 
the Rule be infallible, yet I deny 
not but that weaker Electricks re- 
quire 
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quire to be as well wipd as chaf'd5 
and even good ones will have their 
Operation promoted by the ſame 
means. And this is very agreeable 
to our Dodrine, ſince Terſion, be- 
fides that it 1s, as I have ſometimes 
manifeſtly known it, a kind or de- 
gree of Attrition, frees the Surface 
from thoſe adherences that might 
choak the pores of the Amber, or 
at leaſt hinder the emanation of the 
ſteams to be ſo free and copious as 0» 
therwiſe it would be: RO 

4. 'Tis likewiſe obſerv'd ; That 
whereas the Magnetical Steams are 
{o ſubtile , that they penettate and 
perform their Operation through 
all kind of Mediums hitherto knowd 
to us; EleGrical Steams are like 
thoſe of ſome odoriferous Bodies; 
ealily check'd in their progreſs, ſince 
tis affirm'd by Learned Writers, who 
fay they ſpeak upon particular Trial; 
that the interpoſition of the fineſt 
Linnen or Sarlſnet is ſufficient to hin- 
der all the Operation of excited 
Amber upon a Straw or Feather 
| placd 
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plac'd never fo little beyond it. 

* 5. It has been alſo obſerved, that 
the effe&s of Eledrical Attraction 
are weaken if the air be thick and 
cloudy 3 and eſpecially if the South- 
wind blows: And that EleCtricks diſ- 
play their vertue more faintly by 
night than by day, and more vigo- 
roully in clear weather, and when 
the winds are Northerly. All which 
the Learned Kircherxs aflerts himielf 
ro have found true by experience 3 
inſomuch that thoſe bodies that are 
but faintly drawn when the weather 
is clear, will not, when 'tis thick 
and cloudy, be at all moved. 

6. We have allo obſerved, That 
divers Concretes, that are notably 
EleQrical, do abound in an effiuvi- 
able matter (if IT may ſo call it ) 
which 1s capable of being manifeſt- 
ly evaporated by heat and rubbing. 
Thus we ſee, that moſt Refinous 
Gums, that draw light bodies, do 
alſo, being moderately ſolicited by 
hear, ( whether this be excited by 
the fire, or by Attrition or Contuſi- 
WE. 1” | fo on ) | 
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on) emit fteams. And in pieces of 
Sulphar conveniently ſhaped, I found 
upon due Attrition. a Sulphureous 
ſtink. And that piece of Amber 
which IT moſt employ, being ſome- 
what large and very well poliſh'd, 
will, being rub'd upon a piece of 
woollen cloth , emit ſteams, which 
the noſtrils themſelves may per- 
ccivez and they ſometimes ſeem to 
me not unlike choſe that I took no- 
tice of, when I kept in my mouth a 
drop or two of the diluted TinQure 
( or Solution of the finer parts) of 
Amber made with Spirit of Wine, 
or of Sal Armoniac. | 

7. It agrees very well with what 
has been ſaid of the corporeal Ema- 
nations of Amber, that its attractive 
power will continue ſome time after 
It has been once excited. For the 
Attrition having caus'd an 1nteſtine 
commotion 1a the parts of the Con- 
crete, the heat or warmth that is 
thereby excited ought not to. ceaſe, 
as ſoon as ever the rubbing is over, 
but to continue capable of emitting 
Effluwia 
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Effiuvia for ſome time afterwards, 
which will be longer or ſhorter ac- 
cording to the goodneſs of the E- 
leqric, and the degree of. the Antc- 
cedent commotion : which joyn'd 
together may ſometimes make the - 
efte& conſiderable, infomuch that 
in a warm day,- aþout ncon., I did 
with a certain body, rot much, it at 
all, bigger. than a Fea, but very 'vi- 
gorouſly attreive, move to ard fro 
a Steel Needle freely poyſed, about 
three minutes, (or the twentieth 
part of an hour) after I had left cff 
1ubbing the Attiabent. 
©. That it may not ſeem impcfli. 
ble, that EleGrical Ffivvia ſhould be 
able to inſfinuate themſelves 1nto the 
pores of many other bodies , I ſhall 
adde, that I found them ſubtile e- 
nough to attraQt rot onely Spirit of 
Wine , but that fluid aggregate of 
Corpuſcles we call Smoak. For ha- 
ving wel] lighted a Wax-taper, which 
I preferr'd to a common Candle to 
avoid the ſtink of the ſnuff}, I blew 
out the flame 3. and, when the ſmoak 
aſcend- 
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aſcended in a ſlender ſtream, held, at 
a convenient diſtance from it, an ex- 
cited piece of Amber or a chafed 
Diamond , which would manifeſtly 
make the aſcending ſmoak deviate 
from its former line, and turn aſide, 
to beat, as it were, agalnſt the - 
Eledric, which, if it were vigorous, 
would at at a confiderable diſtance, 
and ſeemed to ſmoak for a pretty 
while together. | 
9. That 'cis not in any peculiar 
Sympathy between an Eledric and 
a body whereon it operates, that E- 
leqrical AttraRtion depends, ſeems 
the more probale, becauſe Amber, 
for inſtance, dpes not attract onely 
one determinate fort of bodies, as 
the Loadſtone does Iron, and thoſe 
bodies wherein it abounds but as far 
as I have yet tried, it draws indiffe- 
rently all bodies whatſoever, being 
plac'd within a due diſtance from it, 
( as my choiceſt piece of Amber 
draws not onely Sand and Mineral 
Pawders , but Filings of Steel and 
Copper , and beaten Gold it ſelf ) 
| pro- 
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provided they be minute or light e- 
nough, except perhaps it be fire : 
I employ the word perhaps , becauſe 
I am not yet ſo clear in this point; 
For having applied a ſtrong Electric 
at a Convenient diſtance to ſmall 
fragments of ignited matter , they 
were readily enough attracted , and 
ſhin'd, whilſt they were ſticking to 
the body that had drawn them : But 
when I look d attentively upon 
them, I found the ſhining ſparks to. 
be, as it were, cloath'd with light 
aſhes, which, in ſpite of my dilt- 
gence, had: been already form'd a- 
bout the attracted Corpuſcles, upon 
the -expiring of a good part of the 
fire; ſo that it remain'd ſomewhat 
doubtful to me; whether the 1gnited 
Corpuſcles, whilſt they were to- 
tally ſuch, were attrafted; or whes 
ther the immediate objects of the 
Attraction were not the new form'd 
aſhes» which carried up with them 
thoſe yet unextinguiſhed parts of 
fire, thar chanc'dto be lodg'd inthem: 
But, as for flame, our Countrey man 
B Gi{- 
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Gilbert delivers as his Experiment, 
That an Ele&ric, though duly exci- 
ted and applied, will not move the 
flame of the ſlendereſt Candle. 
Which ſome will think not ſo eaſie 
to be well tried with common E- 
lefricks, as Amber, bard Wax, Sul- 
phur, and the like untuous Con- 
cretes , that very eaſily take fire: 
Therefore I choſe to make my Tri- 
al with a rough Diamond extraor- 
dinarily attractive , which I could, 
without injuring it, hold as near as 
I pleas'd to the flame of a Candle or 
Taper and though I was not fatis- 
fid that itdid either attract the flame, 
as it viſibly did the ſmoak, or mani- 
teſtly agitate itz yet granting that 
Gilberts Aſlertion will conſtantly 
hold true, and ſo, that flame is to be 
excepted from the general Rule, yet 
this exception may well comport 
| with the Hypotheſis hitherto counte- 
nanc d, ſince it may be ſaid, as 'tis, 
if I miſtake not, by Kirkerzs , that 
the heat of the flame dillipates the 
Effiuvis, by whoſe means the At- 
tracti- 
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traction ſhould be. perform'd. To! 
which I ſhall adde, that poſſibly: the 
Celerity of the motion of the Flame 
upwards, may render it very dift- 
cult for the Electrical Emanations 
to divert the Flame from its Courle. 

10, We have found by Experi- 
ment, That a vigorous and well ex- 
cited piece of Amber will draw, not 
onely the powder of Amber, but 
leſs minute fragments of it, And as 
in mary caſes one contrary directs to. 
another, ſo this Trial ſuggeſted a 
further, which, in caſe of good ſuc- 
ceſs, would probably argue, that in 
Electrical Attraction not onely Effie 
via are emitted by the EleGrical bo- 
dy , but thele Efiuviz falten upon 
the body to be drawn, and that in: 
ſuch a way, that the intervening vit-' 
cous ſtrings, which may be ſuppoſed 
to be made up of thole cohering Ef- 
fluvia, are, when their agitation cea- 
tes, contracted or made to ſhrink 1n- 
wards towards both ends, almoſt as'a 
highly ſtrerch' d Lante-ſiring does: 
when 'tis permitted to retreat into 
B 2 ſhorter. 
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ſhorter Dimenſions, But. the Con+ 
jeQure it ſelf was much more eaſie 
to be made than the Experiment re» 
quilite to examine it. For we found 
it no cahie matter to ſuſpend an E- 
le&ric, great and vigorous enough, in 
ſuch a manner, that it might, whilſt 
ſuſpended , be excited, and be ſo 
nicely poiſed, that ſo faint a force as 
that wherewith it attracts light bo» 
dies ſhould be able to procure a Lc- 
ca] Motion to the whole Body it (elf. 
But after ſome fruitleſs attempts 
with other Ele&ricks, I had recoutſe 
to the very vigorous piece of po- 
lih'd Amber , formerly mention'd, 
and when we had with the help of a 
little Wax ſuſpended it by a ſilken 
thread, we chafed very well one. of 
the blunt edges of it upon a kind of 
large Pin-cuſhion cover d with a 
courle and black woollen ſtuff, and 
then brought the Eleftric, as ſoon as 
we could, to ſettle notwithſtanding 
its hanging freely at the bottom of 
the ſtring. T his courſe of rubbing 
on the edge of the Amber we pitch'd 
| upon 
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upon for more than one reaſons for 
if we had chafed the flat fide, the 
Amber could not have approached 
the body it had been rub'd on withe 
out making a change of place in the 
whole Electric, and, which is worle, 
without making it move ( contrary 
to the nature of heavy bodies ) 
ſomewhat upwards 3 whereas the 
Amber having, by reaſon of its fuſ- 
penſion, its parts counterpoiſed by 
one another; to make the excited 
edge approach to another body, that 
edge needed not at all aſcend, but 
onely be moved horizantally , to 
which way of moving the gravity of 
the EleCtcic C which the ſtring kept 
from moving downwards) could be 
but little or no hinderance. And a» 
greeably to this we found, that if, as 
ſoon as the ſuſpended and well 
rubb'd EleEric was brought to ſet- 
tle freely, we applied to the chafed 
edge, but without touching it, the 
lately mention'd Cuſhion, which, by 
reaſon of its rough Sxperficies and 
poroſity, was fit for the Eledrical 
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Effluvia to faſten upon , the edge 
would maniteſtly. be drawn aſide by 
the Cuſhion ſteadily held, and if 
this were {lowly removed , would 
follow it a good way 5 and when | 
this body no longer detain'd it, | 
would return to the poſture wherein 
it had (etiled before. And this pow- 
er of. approaching the Cuſhion by 
vertue of the operation of its own 
ſteams, was fo durable 1n our vigo- 
rus piece of Amber, that by once 
chafiog it, I was able to make it fol- 
tow the Cuſhion no leſs than ten or 
eleven times. - : Whether from.ſuch 
Experiments'one may argue, that tis 
but, as were, by accident:that Am- 
ber attracts another body,: and not 
this the Amberz and whether theſe 
ought to make us queſtion, if Ele- 
 Aricks may with fo much propriety, 
as has been hitherto generally ſuppo- 
ſed, be ſaid to AttraF , are doubts 
that my Defign does not here oblige 
me tO Examine. 

_ Some other Phenomena might be 


added of the ſame Tendency with 
| thoſe 
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thoſe already mention'd, ( as the ad- 
vantage that EleCtrical Bodies uſual- 
ly get by haviog well poliſh'd or at 
leaſt ſmooth Surfaces, ) but the Ti- 
tle of this Paper promiſing ſome Ex- 
periments about the ProduZion of E- 
leqricity, I muſt not omit to recite, 
how I have been ſometimes able to 
produce or deſtroy this Quality in 
certain bodies, by means of altera- 
tions, that appear'd not to be other 
than Mechanical. 


EXPER.L 


Nd firſt, having with a very mild 
A heat {lowly evaporated about a 
fourth part of good Turpentine, [I 
found, that the remaining body 
would not, when cold, continue a Li- 
quor, but harden'd into a tranſpa- 
rent Gum almoſt like Amber, which, 
as I look d for, proved Ele@rical. 
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"EXPER. IL 


NEcondly., by mixing two ſuch li- 
"'Y quid Bodies as Petroleum and 
ftrong Spirit of Nitre in a certain 
proportion, and then diſtilling them 
till there remained a dry maſs, I ob- 
tain'd a brittle ſubſtance as: black as 
Jetz and whole Superficies ( where 
1t was contiguous tothe Retort) was 
gloſlie like that Mineral when po- 
liſhed 5s and as I expected I found it 
alſo to reſemble Jet, in being en- 
dowed with an Electrical Faculty. 


EXPER. UII. 


TT” Hirdly, Having burnt Antimo- 
ny to aſhes,and of thoſe aſhes, 
without any addition, made a tran(- 
parent Glaſs , I found, that, when 
rubb'd, as Ele&rical Bodies ought to 
be to excite them, it anſwer'd my ex- 
pettation,by manifeſting a not incon- 
fiderable EleCtricity, And this is the 
worthier of notice, becauſe, that os a 
| | Vitrum 
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Vitrum Antimonii, that is ſaid to be 
purer than ordinary , may. be made 
of the Regulus of the ſame Mineral, 
ia whoſe preparation you know a 
great part of the Antimonial Sul- 
phur is ſeparated and left among the 
Scorie 3 ſo Glaſs of Antimony made 
without additament, may ealily, as 
experience has inform'd us, be in 
part reduc'd to a Regulus, ( a Body 
not reckon'd amongſt Elefrica] 
ones. ) And that you may not think, 
that ris onely ſome peculiar and fixt 
part of the Antimony that is capable 
of Vitrificatiow, let me allure you, 
that even with the other part that js 
wont to flye away , (namely the 
Flowers ) an Antimonial Glaſs may 
without an addition of other Ingre- 
dients be made, 


EXPER. IV. 


'Ourthly , The mention of a Vi- 
trified Body brings into my 
mind, that I more than once made 
{ome Glaſs of Lead per ſe , ( which 
| | 
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I found no very eafte work ) that 
alſo was not wholly deſtitute of an 
Electrical Vertue, though it had but 
a very languid one. And it is not 
here to be overlook 'd, that this Glaſs 
might eaſily be brought to afford a- 
gain malleable Lead, which was ne- 
verreckon'd, that I know of, among 
EleCtrical Bodies. 


EXPER. V. 


Iſthly, Having taken ſome Am- 

' ber, and warily diftill'd it, not 
with Sand or powder'd Brick , or 
ſome ſuch. additament . as Chymilts 
are wont to uſe, for fear it ſhould 
boyl over or break their Veſſels 3 but 
by its ſelf, that I might have an un- 
mixed Capt mortuurms Having made 
this Diſtillation, I ſay, and continued 
it till it had afforded a good propor» 
tion of phlegm, Spirit, Volatile Salt, 
and Oyl,the Retort was warily bro- 
ken, and the remaining matter was 
taken out ina lump, which, though 
it had quite loſt its colour being 
burat 
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burnt quite black, and though it 
were grown ſtrangely brittle in com- 
pariſon of Amber, ſo that they who 
believe the vertue of attracting light 
Bodies to flow from the ſubſtantial 
fotm of Amber, would not expet 
it in a Body fo changed and deprived 
of its nobleſt parts : Yet this Capt 
mortunm was lo far from having loſt 
its EleCtrical Faculty, that it ſeemed 
to attract more vigorouſly than Am- 
ber it ſelf is wont to do before it be 
committed to Diſtillation. 

And from the foregoing Inſtances 
afforded us by the Glaſs of Antimo- 
ny, we may learn, that when the 
form of a Body ſeems to be deſtroy- 
ed by a fiery Analyſis that diſlipates 
the parts of it, the remaining ſub- 
ſtance may yet be endowed, with E- 
lecricity, as the Caput mortuum of 
Amber may acquire it 3 as in the caſe 
of the Glaſs of Antimony made of 
the Calx and of the Flowers. And 
from the ſecond Example above- 
mentioned, and from common Glaſs 


which 1s EleQrical, we may alſo 
learn, 
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learns that Bodies that are neither of 
them apart obſerved to be endowed 
with Eleqricity, may have that Ver- 
tue reſult in the compounded ſub- 
ſtance that they conſtitute, though 
it be but a fatitious Body. 

To the foregoing Experiments, 
whoſe Succeſs is wont to be uniform 
enough, I ſhall adde the Recital of a 
ſurprifing Phenomenon, which,though 
not conſtant , may help to make it 
probable, that Electrical Attrattions 
need not be ſuppos'd ſtill to pro- 
ceed from the ſubſtantial , or even 
from the eſſential Form of the At- 
frahent 35 but may be the effects of 
unheeded, and, as it were, fortui- 
tous Cauſes. And however, I dare 
not ſuppreſs ſo ſtrange an Obſerva- 
tion, and therefore ſhall relate that 
which I had the luck to make of an 
odd (fort of Ele@rical AttraQion (as 
it ſeem'd,) not taken notice of (that 
I know of } by any either Naturaliſt 
or other Writer, and it is this. 
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EXPER. VE 


Hat falſe Locks ( as they call 

them ) of ſome Haif , being 
by curling or otherwiſe brought to 
' a certain degree of drineſs, or of 
. ſtiffneſs, will be attracted by the 
fleſh of ſome perſons, or ſeem to 
apply themſelves to it» as Hair is 
wont to do to Amber or Jet exci- 
ted by rubbing. Of this I had a 
Proof in ſuch Locks worn by two 
very Fair Ladies that you know. 
For at ſome times I obſerved, that 
they could not keep their Locks 
from flying to their Checks, and 
( though neither of them made any 
uſe, or had any need of Painting ) 
from ſticking there. When ove of 
theſe Beauties firſt ſhew'd me this 
Experiment» [ turn'd it into a Coin- 
plemental Raillery , as ſuſpecting 
there mighr be ſome trick in it, 
though 1 after ſaw the ſame thing 
happen to the others Locks too. But 
as ſhe is no ordinary Yirinoſa, ſhe ve- 


ry 
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ry ingeniouſly remov'd my ſuſpicions, 
and (as I requeſted) gave meleave to 
ſatisfle my ſelf further, by defiriog her 
to hold her warm hand at a conveni- 
ent diſtance from one of thoſe Locks 
taken off and held in the air. For as 
ſoon as ſhe did this, the lower end 
of the Lock, which was free, appli- 
ed it felf preſently to her hand: 
which ſeem'd the more ſtrange, be- 
cauſe ſo great a multitude of Hair 
would not have. been eaſily attract- 
ed by an ordinary Electrical Body, 
that had not been conliderably 
large, or extraordinarily vigorous: 
This repeated Obſervation put me 
upon 1nquiring among ſome other 
young Ladies, whether they had ob- 
ſerved any ſuch like thing, but I found 
little ſatisfaction to my Queſtion, ex- 
cept from one of them eminent for 
being ingenious, who told me, that 
ſometimes ſhe had met with theſe 
troubleſome Locks ; but that all ſhe 
could teli me of the Circumſtances, 
which I would have been inform'd 
about, was, that they ſcem'd to her 
to 
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to flye moſt to her Checks when 
they bad been put imo a ſomewhat 
{tif Curle , and when the Weather 
was frolty *, 


X Sor e years after the making the Expe- 
riments about the Production of Elefjrict- 
ty, having a deſire to try, whether in the 
AttraQtions made by Amber, the motions 
excited by the air had a conſiderable Inte- 
reſi, or whether the Effect were not due 
rather to the Emiſſion and Retraction of 
EfMuviay which being of a viſcous nature 
may conlhiti of Particles cither branch or 
hookt, or otherwiſe fit for fome kind of 
Coheſion, and capable of being (tretch'd, 
and of ſhrinking again,as Leather Thongs 
. are; To examine this, I fay, I thcught 
the fitteſt way, if *twere practicable, 
would be, to try, whether Amber would 
draw a light Body in a Glafs whence the 
air was pumpt out. And ithoygh the Tri- 
al of this ſcem'd very dithcult to make, 
and we were ſomewhat diſcouraged by 
our firſt attempt, wherein the weight 
of the ambient air broke our Receiver, 
which chanced to prove too weak, when 
the internal air had been with extraor- 
dinary diligenccpurpt out jet having a 
vigorous piece 'of Amber, which I had 
caus'd to te purpoſely turn'd and pol:ſh'd 

| tor 
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for EleQrical Experiments, I afterwards 
repeated the Trial, and found, that in 
warm Weather it would retain a manifeſt 
power of attraQing for ſeveral minutes 
( for it ſtirred a pois'd Needle after above 
2 of an hour) after we had done rubbing 
It. Upon Which encouragement we ſuf. 
pended it, being firſt well chafed, in a 
Glaſs Receiver that was not great, juſt over 
a light Body; and making haſte with our 
Air-Pump to exhauſt the Glaſs, when the 
Air was withdrawn, we did by a Contri- 
vance let down the ſuſpended Amber till it 
came very near the Straw or Feather, and 
perceived, as we expected, that in ſome 
Trials, upon the leaſt Contact it would life 
itup3z and in others, for we repeated the 
Experiment , the Amber would raiſe it 
without touching it, that is, yould attract 
It. 


You will probably be the leſs 
diſpos'd to believe, That Eledrical 
Attractions muſt proceed from the 
Subſtantial Ferms of the Attrahents, 
or rom the Predominancy of this or 
that Chymical Principle in them, if I 
acquaint you with ſome odd Trials 
wherein the Attraftion of light Bo- 
Ctes 
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dies ſeem'd. to depend upon very 
ſmall circumſtances. And though 
forbearing at preſent, to offer you 
my thoughts about the cauſe of theſe 
ſurprifing Phenomena, I propoſe it 
onely as a Problcme to your ſelf and 
your curious Friends, yet the main 
circumſtances ſeeming tobe of a Me- 
chanical Nature, the recital of my 
Trials will not be impertinent to the 
Deſign and Subject of this Paper. 


EXPER. VIE 


Took then a large and vigorous 
piece of Amber conveniently ſha- 
ped for my purpoſe, and a downy 
feather, ſuch as grows upon the By- 
dies, not Wings or Tails of a ſome= 
what large Chicken: Then having 
moderately excited the _EleCtrick, [ 
held the Amber ſo near it, that the 
neighbouring part of the feather was 
drawn by it and ſtuck faſt to it 3 but 
the remoter parts continued in their 
former poſture. This done, I apply- 
ed wy fore-finger to theſe ereced 
C downy 
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downy feathers, and immediately, as 
I expected, they left their preceeding 
poſture, and applicd themſelves to it 
as if it had been an Electrical Body. 
And whether I offered to them my 
nail, or the pulpy part of my finger, 
or held my finger towards the right 
hand or the left,or direqly over,theſe 
downy feathers that were near the 
little Quill did nimbly, and, for ought 
appear d, equally turn themſelves to- 
wards it, and faſten themſelves to it. 
And to ſhew that the ſteams that i(- 
ſued out of ſo warm a Body as my 
finger were not neceſlary to attract 
(as men ſpeak) the abovementioned 
feathers, inſtead of my fioger, I ap- 
plied to them, after the ſame manner, 
a little Cylindrical Inſtrument of Sil- 
ver, to which they bowed and fa- 
ſtened themſelves as they had done 
to my finger, though the tip of this 
Inſtrument were preſented to them 
10 ſeveral poſtures. The like ſucceſs 
I had with the end of an Iron Key, 
and the like alſo with a cold piece of 
poliſh'd black Marble; E—_ 
tne 
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the feathers did ſo readily and Rrong- 
ly faſten themſelves to theſe. extra- 
neous and unexcieed Bodies, that I 
have been able (though not eaſily) 
to make one of them draw the fea- 
ther from the Amber it ſelf. 

But it is diligently to be obſerv'd, 
that this unuſual attraction happen- 
ed onely whilſt the eleQrical opera- 
tion of the excited Amber continued 
ſtrong enough to ſuſtain the feathers. 
For afterwards,neither the approach 
of my finger, nor that of the other 
bodies, would make the downy fea- 
thers change their poſture. Yet as 
ſoon as ever the Amber was by a 
light affriion excited again, the fea- 
ther would be diſpoſed to apply it 
ſelf again to the abovementioned 
Bodies, 

And leſt there ſhould be any pecu- 
liarity in that particular feather, [ 
made the Trials with others (provi- 
ded they were not long enough to 
exceed the ſphere of aCtivity of the 
Amber) and found the Experiment 


to anſwer my expeQation. 
C 2 { 
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1 made the Experiment alſo at dif- 
fering times, and with ſome months, 
if not rather years, of interval, but 
with the like ſucceſs. 
* And left you ſhould think theſe 
Phenomena proceed from ſome pecu- 
liarity in the piece of Amber TI cm- 
ployed, I ſhall add, that I found uni- 
formiry enough in the ſucceſs, when, 
in the place of Amber, I ſubſtituted 
another ElcC&rick, and particularly a 
ſmooth maſs of melted Brimftone. 

T heſe are the Phenomena T thought 
fit to mention at preſent of this unuſu-= 
al way of drawing light bodies, and 
with this Experiment IT ſhould con- 
clude my Notes about Elecricity,bur 
that T think it will not be amiſs before 
T take leave of this SubjeR, to give 
this Advertiſement, T hat the event 
of Ele@rical Experiments 1s not al- 
waysſocertain as that of many others, 
being ſometimes much varied by 
ſeemingly ſlight circumſtances, and 
now and then by ſore that are alto. 
gether over-'ock' d. This Obſerva- 
tion may receive credit from ſome of 
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the particulars above recited(eſpecially con. 

cerning the intereſt of the weather, &ec, in 
EleQricalPhenomena.)But now | ſhall add, 
that,not onely there may happen ſome va- 
riations in the ſucceſs of Trials made with 
EleQrical Bodies, but that it is not fo 
certain as many think, whether ſome pars 
ticular Bodies be or be not Ele&rical. For 
the inquiſitive Kircherws reckons Cryſiall 
among thoſe Gems to whom Nature has 
denyecd the attraGive power we are ſpeak- 
ing of;z and yet ] remember not, that, a- 
mong all the trials I have made with na- 
tive Cryſtall, 1 have found any that was 
deſtitute of the power he refuſes them. 
Alſo a late moſt learned Writer reciting 
the Ele&ricks, reckon'd up by our indu- 
firious Countryman Gilbert, and increaſing 
their number by fome obſerved by him- 
ſelf, (to which I ſhall now add, befides 
white Saphyrs, and white Engliſh Ame- 
thyſts, the almoſt Diaphanous ſpar of Lead 
Orc)denies EleGricity to a couple of tran- 
ſparent Gems, the Cornelion and the Em- 
rald. And I do the leſs wonder he ſhould 
do foto the former, becauſe I have my (elf 
in vain tried to make any attraction with 
a piece of Cornelion fo large and fair, that 
'twas kept fora rarity z and yet with di- 
vers other fine Cornelions I have been able 
to atrra& {one light bodies very manifeſt- 
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ly, if not brisklyz and I uſually wear a 
Cornelian Ring, that is richly enough cn- 
dowed with Ele@Qricity. But as for Em- 
xalds, as I thought it firange that Naturc 
ſhould have denied thera a Quality ſhe 
has granted to ſo many other Diaphanous 
Gems, and even to Cryſial, ſo I thought 
the aſſcrtion deſerved an Examen, upon 
which I concluded, that at leaſt it does 
not univerſally and conſtantly hold true. 
] had indced ſeen in a Ring a Stone of 
price and great lufire , which, though 
green, I found to be, (as I gueſs'd it would 
prove) vigorouſly enough Eledrical. But 
this Experiment, though ſeemingly con- 
cluſive, Idid not look upon as a fair trial, 
becauſe the Stone was not a true Emrald, 
but, whichis rare, a green Saphir. And 
T learned by inquiry of the $killful Jewel- 
ler that cut it, that it was (o far from ha- 
ving the ſoftneſs of an Emrald, that he 
found it harder than blew Saphyrs chem- 
ſelves, which yet ar? Gems of great hard- 
neſs, and by ſome reputed ſecond to none, 
but Diamonds, Without therefore con- 
cluding any thing from this Experiment, 
ſave that, if the afſertjon I was to examin 
were true, the want of an Elecrical fa- 
culty might be thought a Concomitant ra- 
ther of the peculiar Texture of the Em- 
rald than of its green colour, I procceded 
to 
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to make trial with three or four Emralds, 
whoſe being true was not doubted, and 
found them all ſomewhat, though not c- 
qually, endow'd with Electricity, which I 
found to be yet more confiderable in an 
Emrald of my own, whoſe colour was (o 
excellent, that by skilful perſons 'cwas 
look'd on as a rarity. And though, by this 
ſucceſs of my inquiry, I perceived I could 
not, as elſe I might have done, ſhew the 
Curious a new way of judging of true and 
falſe Emralds, yet the like way may be, 
though not always certain, yet oftentimes 
of ule, in the eſtimating whether. Dia- 
monds be true or counterfeit, eſpecially, 
if, being (et in Rings, the ſureſt way of 
trying them cannot-conveniently be em+- 
ployed. For whereas Glaſs, though it 
have ſome EleQricity, ſeems, as far as I 
have obſerved, to' have but a: faint one, 
there are often found Diamonds that have 
a very vigorous one, And I do not re- 
member 1 met with any EleQrrick of the 
ſame bulk, that was more vigorous than 
a rough Diamond T have, which is the 
ſame that I formerly mentioned to have 
moved a Needle above three minutes af- 
ter I had ceaſed to chafe it. And this 
brings into my mind, that it has been ob. 
ſerved, that Diamonds draw better whilſt 
rough, than they db after'they are cut and 
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poliſh'd; which ſecming to contradic 
what has beea obſeryed by others and by 
us alſo, thit Amber, for inſtance, attracs 
more vigorouſly :f the ſurface be made ye- 
Ty ſmooth than otherwiſe, it induces me 
to conjeure, that, if this Obſervation a- 
bour Diamonds bz true, as ſome of my 
trials: have now and then inclined 'me to 
think. it, and if it do not in ſome caſes 
conliderably depend: upon the lols of the 
(Elc&rical) Subltance of the Stone, by. its 
being cut- and ground, the Reaſon may 
poſſibly be, that the great rapidne(ſs with 
which the Wheels that ferve: to: cut and 
poliſh Diamonds mutt be moy d, does cx- 
cite a.great degree of heat, ( which the 
ſcnſes may ealily diſcover) in the Scone, 
and by. that and the firong concuffion it 
makes of its parts, may force 'it to.[pznd 
its etfluviable matter, if 1 may fo call it, 
ſo plentifully, that the Stone may be im- 
poveriſh*d, and perhaps alſo, on the ac- 
count of ſome little change in its Texture, 
be rendred lefſe diſpoſed to emit thoſe 
efflevia that are Infirumeats of EieQrcigal 
AttraRion. . But as I willingly leave-the 
matter of Fa& to further- Trial, fo I..do. 
the Cauſe of. it, in cafe it prove true, to, 
farther Inquiry. - 


FINIS. 


